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Page:

LABCORE Data Entry Template for Worklist# 9562

Analyst: KP¥  strument: GEA0O ™ _3 Book# | L L9

Method: LA-548-121 Rev/Mod _E£ -O

Worklist Comment: S102. Sample size is on traveler. new

5 Type Sample# R A Test Matrix Group# Project
1 STD @GEA-02 SOLID

2 BLNK-PREP @GEA-~02 SOLID

3 SAMPLE S§96T001473 0 F @GEA-(02 SOLID 96000094 8102

Analytes Requested: AM24102 , AM24102E, CO60-02 , CO60-02E,

CS13702E, EU15402 , EUl15402E, EU155(2

4 DUP 596T001473 0 F @GEA-02 SOLID

5 SAMPLE 896T001474 0 F @GEA-02 SQLID 96000094 S102

Analytes Requested: AM24102 , AM24102E, C060-02 , CO60-02E,

CS13702E, EU15402 , EU15402E, EU15502

6 DUP 596T001474 0 F @GEA-02 SOLID

Final page for worklist # 9562

¢s13702 ,
EULS502E

813702 ,
EU15502E

_/f Afm o é)mv %ﬁ g@m
Analyst Signature Date Analyst Signatuye Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
21l
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worklistrad Version 0.0 04/18/96 WHC-S0-Whi-DP-178, REV. | Page: 1
06/06/96 11:09

LABCORE Completed RadChem Report for Worklist#: 9562

Analyst: rdm Instrument: GEAQ3 Book# %4 /2 850
Method: Lh-sY8—V2|Rev/Mod __E —O

Worklist Comment: $102. Sample size is on traveler. new

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit

2.119¢-02 211.9e-004

SAMPLE $96T001473 0 F QGEA-02 Cs13702 sOLID N/A 1.002e+02 0.0e+000 uwci/y

S96T001473

DUP S96T001473 O F @GEA-02 CS13702 SOLID 1.00e+02  1.00e+02 0.000 RPD

bup S96T001473 O F @GEA-02 EUISA02 SOLID  1.73e-01  2.04e-01 16.446 RPD

$967001473
0473 0 F
S96T001473 D F

8.154e-02

A-02  EU15502 :
\+02 | EUTS502E WA 2 (!
6.118e-01  612.0e-003
.0+000

Units shown for QC (BLK/BKG) may not reflect the actual units. 2111



WHC-Eo-WM-DP-178, REV. |

worklistrad Version 0.0 04/18/96 Page: 2
06/06/96 11:09

LABCORE Completed RadChem Report for Worklist#: 9562
SeqType SamplefRA Test  Matrix  Actual Found DL or Yield Unit
6 bup S$96TO01474 O F SGEA-02 C€S13702 SOLID 1.00e+02 9.98e+01 0.200 RPD

01474 0 F SGEA-02

13702E soLID 1 XCtE

6DUP  S96TOON4T4 O F SGEA-02 AM24102E SOLID 1 n/a X Ct Error

Comments Section:

Comments for sample# S96T001473 and test @GEA-02 .
DL=0 => n/a. Sample 1000x higher than blank => OK.

Comments for sample# S96T001474 and test @GEA-02 .
DL=0 => n/a. Sample 1000x higher than biank => OK.

Final page for worklist# 9562

Analyst Signature Date Analyst Signature Date

glzewer Léx;gnature ﬁaa rHe

Units shown for QC (BLK/BKG) may not reflect the actual units,
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* 222-S Laboratory Counting Room 5-JUN-1996 09:52:11.10 *

dkhkRhdekhkou hdkdk ok kkdd ok dk ko kg ok gk kb ke ok ke e ******************ﬁ‘ﬁ&?t*’j*‘*ﬁ?bﬁi*i'x*i&vt***
>>5232>>5>> SAMPLE INFORMATION <<<<<<<<<KK it e vvitlE- 17 g, LV,

Worklist #: 9562

Sample ID: WL9562-STD Removed by:

Sample Size: 1.00000E-03 L L

Dilution Factor: 1.00000E+00 ’Aég%g% (-3 Y6
>»>>>>>>>> COUNT INFORMATION <<<<<<<<L<

Detector ID: Verified by:

File Number: dka300:[spec.GEA3]3g3625.cnf

Geometry: 42 %Mﬂ (p/é[zé

Count Time: 0 00:50:00.00 sec -

Real Time: 0 00:50:09.64 sec

Dead Time: 0.3%
>>33553>>5> ANALYSIS INFORMATION <<<<<<<K<<L

Sample Count Time: 5-JUN-1996 09:01:22.08

Decayed to: 5-JUN-1996 09:01:22.08

Standard Deviations: 2

Analysis Library: ENVGEA

Analyst: ALJ '

Background Subtract: DKA300: [ SPEC.GEA3]3GBACK

>>3>>25555> CALIBRATION INFORMATION <<<<<<<<<K
Date of last energy calibration: 11-MAR-1994 11:47:01.11
Date of last efficiency calibration: 15-MAR-1994 10:28:40.20

% v ke e de ok A de de g de ok ke e ke ke e e R ok e e e g ke e e ek e de gk e ok ok R R ok e e gk gk e ok e ok ok e o ok e ok g e e e e o e ok e ok b e e o ok ok g e ke ok e e o o ok ok

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
_ uCi/L

0 661.67%* 24157 1.60 1323.52 1315 17 1.4 CS-137 27.3

0 1173.33 15838 1.90 2346.93 2339 17 1.7 CO-60 25.0

0 1332.58 14623 1.99 2665.54 2655 19 1.7 CO-60 25.6



Summary of Nuclide Activity Page : 2

Sample ID : WL9562-STD Acquisition date : 5-JUN-1996 09:01:22
Tot 11 number of lines in spectrum 3 WHC-ZT-ViM-DP-173, nEvl
Number of unidentified lines 0
Number of lines tentatively identified by NID 3 100.00%

Nuclide Type : |

wtd Mean Wwtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags

Cc0o-60 5.27Y 1.000 2.52%E+01 2.529E+01 0.031E+01 1.21

Cs-137 30.00Y 1.000 2.730E+01 2.730E+01 0.039E+01 1.43

Total Activity : 5.259E+01 5.259E+01
Grand Total Activity : 5.259E+01 5.25%E+01
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit



Minimum Detectable Activity Report
Sample ID : WL9562-STD

Nuclide

BE-7
Na-22
NA-24
K-40
CR-51
MN-54
CO-56
C0o-57
CoO-58
FE-59
SE-75
SR-B5
Y-88
NB-94
ZRNB-95
RU-103
RURH-106
AG-108m
CD-109
AG-110M
SN-113
TE-123m
SB-124
SB-125
TE-125m
I-131
Cs-134
BA-140
LA-140
CEPR-144
EU-152
EU-154
EU-155
HG-203
TL-208
BI-212
PB-212
BI-214
PB-214
RA-224
RA-226
AC-228
TH-228
TH-229
PA-233
UTH-233
PA-234M
TH-234
U-235
NP-237
NP-239

Bckgnd

Sum

1244.
98.
23.

125.
1176.
765.
748.
1297.
667.
767.
1472.
B44.
17,
868,
637.
938.
617.
621.
1156.
952.
1155.
1373.
652.

1200.

1262.

1148,

653.
781.

1302
33.
87.

1234.

1352.

1356.

646.

1622.

657.

1200.

1596.

1586.

974.

1101.

1154.

1237.

1524.

753.

1081.

1576.

1178,

1251.

Energy
(kev)

477.59
1274.53
1368.55
1460.75

320.08

834.83

846.76

122.06

810.78
1099.25

264.66

514.01
1836.06

871.0%

724.18

497.08

621.93

722.94

88.03

657.76

391.69

159.00

602.73

427.89

109.27

364.48

604.70

537.31
1596.21

133.51

1408.01

1274.51
105.31
279.20
277.36
727.18
238.63
609.31
351.92
240.99
186.10
911.21

84.37
88.47
312.17
245,34
1001.03
63.29
185.71
86.48
106.12

Acquisition date

MDA “
(uci/L)

1.1621E+00
7.7564E-02
4.0296E-02
9.1409E-01
8.5008E-01
1.5120E-01
1.5150E-01
6.2324E-02
1.3841E-01
3.3963E-01
1.4251E-01
1.0946E-01
4.2788E-02
1.6715E-01
2.7944E-01
1.1847E-01
2.1290E+00
1.3258E-01
1.9484E+00
1.4535E-01
1.5453E-01
6.5967E-02
1.0808E-01
3.6765E-01
2.0017E+01
1.1515E-01
1.0864E-01
4.3006E-01
4.300BE-02
9.4434E-01
2.3362E-01
2.2502E-01
2.6431E-01
1.0183E-01
1.3104E+00
1.8555E+00
1.8603E-01
2.3890E-01
4.6377E-01
2.0490E+00
1.8646E+00
6.9150E-01
5.8569E+00
2.8219E-01
2.2338E-01
7.5041E+01
2.9711E-01
3.9083E+00
1.1296E-01
5.9076E-01
2.5286E-01

-
-

Page :
5-JUN-1996 09:01:22

\S-C 0 M-DP-1T7E, VEV.

|



Minimum Detectable Activity Report (continued)
Acquisition date : 5-JUN-1996 09:01:22

MDA ‘VRJ VI e ""'at\lr"i‘wfi-DP"?g, il 8

Sample ID : WL9562-STD

Bckgnd
Nuclide Sum
PU-239 1334.
AM-241 1053.
AM-243 1119.

Energy
{keV)

129.30

59.54
74.67

<116

LT T e
(uCi/L)
8.3198E+02

6.8075E-01
1.6491E-01

Page :

4
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* 222-S Laboratory Counting Room 5-JUN-1996 11:03:55.39 *
*****w************************************************fﬁ?!?t *#@*t*ﬁ?*k*********

>2>55>25>>> SAMPLE INFORMATION <<<{<<<{<<<L vg;cn,wwiJru"Wi%
Worklist #: 9562

Sample ID: WLgSBZBBLK3 Removed by:

Sample Size: 1.00000E-03 L

Dilution Factor: 1.00000E+00 _/ﬁéf:z_ L -5 "¢
>2>>9>5>>> COUNT INFORMATION <<<<<<<<<KK

Detector ID: Verified by:

File Number: dka300:[spec.GEA31393626.cnf

Geometry: 42 ' ng;%%ugéé/ér7 é/%/?g

Count Time: 0 00:50:00.00 sec - " ’

Real Time: 0 00:50:00.47 sec

Dead Time: 0.0%
>>5>5>>5>5> ANALYSIS INFORMATION <<<<<<<<LKLKK

Sample Count Time: 5-JUN-1996 10:13:13.89

Decayed to: 5-JUN-1996 10:13:13.89

Standard Deviations: 2

Analysis Library: ENVGEA

Analyst: ALJ

Background Subtract: DKA300: [SPEC.GEA3]3GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<K<
Date of last energy calibration: 11-MAR-1994 11:47:01.11
Date of last efficiency calibration: 15-MAR-1994 10:28:40.20

Khhkkkhhhhdhdhhbddkhkhhdhddhbhhhdhdkrdhhhdhhdhdhddrhdhbhbdbhbbhbddhrhddrdhbbdhhhdhdhhhddhdddhdhih

Post~NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/L

0 582.90% 10 1.03 1165.99 1162 7138.2

0 609.44~* 26 1.52 1219.07 1213 13 9B.6

0 661.70% 259 1.54 1323.58 1315 16 17.3 Cs-137 0.293

<1177



Summary of Nuclide Activity Page : 2
Sample ID : WL9562-BLK Acguisition date : 5-JUN-1996 10:13:13

3 WHC-GCI-WM-DP-178, REV. |

Total number of lines in spectrum

Number of unidentified lines 0
Number of lines tentatively identified by NID 3 100.00%
Nuclide Type :

Wtd Mean wtd Mean

Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags
CS-137 30.00Y 1.000 2.929E-01 2.929E-01 0.508E-01 17.34

Total Activity : 2.929E-01 2.929E-01

Grand Total Activity : 2.929E-01 2.929E-01

Manually accepted

Keyline not found "M
Nuclide specific abn. limit

Flags: "K"
Manually edited A"

"EII

i
o



Minimum Detectable Activity Report Page : 3

Sample ID : WL9562-BLK Acquisition date 5-JUN-1996 10:13:13
Bckgnd Energy MDA \NHC“GL' "EJ%»A’DP“‘?Q’, REV. /

Nuclide Sum (keV) (uCi/L)
BE-7 38. 477.59 2.0182E-01
NA-22 8. 1274.53 2.2163E-02
NA-24 11. 1368.55 2.7636E-02
K-40 127. 1460.75 9.2377E-01
CR-51 55. 320.08 1.8362E-01
MN-54 13. 834.83 1.9981E-02
CO-56 18. 846.76 2.3545E-02
C0-57 78. 122.06 1.5328E-02
CO-58 14. 810.78 2.0060E-02
FE-59 18. 1099.25% 5.1853E-02
CO-60 16. 1332.50 3.2089E-02
SE-75 59. 264.66 2.8443E-02
SR-B5 51. 514.01 2.6823E-02
Y-88 1. 1836.06 1.0492E-02
NBE-94 12, 871.09 1,9789E-02
ZRNB-95 17. 724.18 4.6323E-02
RU-103 38. 497.08 2.3954E-02
RURH-106 27. 621.93 4.4266E-01
AG-108m 17. 722.94 2.1766E-02
CD-109 66. 88.03 4.6465E-01
AG-110M 23. 657.76 2.2536E-02
SN-113 43. 391.69 2.9725E-02
TE-123m 74. 159.00 1.5320E-02
SB-124 28. 602.73 2,2314E-02
5B-125 48. 427.89 7.3315E-02
TE-125m 92. 109.27 5.3949E+00
I-131 50. 364.48 2.3922E-02
Cs-134 27. 604.70 2.2262E-02
BA-140 21. 537.31 7.0221E-02
LA-140 6. 1596.21 2.4827E-02
CEPR-144 64. 133.51 2.0987E~01
EU-152 11. 1408.01 1.3437E-01
EU-154 B. 1274.51 6.4229E-02
EU-155 76. 105.31 6.5798E-02
HG-203 86. 279.20 2.5689E-02
TL-208 78. 277.36 3.1521E-01
BI-212 19. 727.18 3.1542E-01
PB-212 91. 238.63 4.4170E-02
BI-214 65. 609.31 7.5329E-02
PB-214 64. 351.92 1.0689E-01
RA-224 72. 240.99 4.3482E-01
RA-226 93. 186.10 4.5234E-01
AC-228 23. 911.21 1.0706E-01
TH-228 73. 84.37 1.5082E+00
TH-229 71. 88.47 6.9798E-02
PA-233 50. 312,17 4.4988E-02
UTH-233 75. 245.34 1.6667E+01
PA-234M 19. 1001.03 4.7266E-02
TH-234 63. 63.29 9.4680E-01
U-235 99. 185.71 2.8358E-02
NP-237 78. 86.48 1.5171E-01

119



Minimum Detectable Activity Report (continued) Page : 4

Sample ID : WL9562-BLK Acquisition date : 5-JUN-1996 10:13:13
Bckgnd Energy mpa  WHC-SD-WM-DP-179, REV |

Nuclide Sum (keV) (uCi/L)

NP-239 72. 106.12 6,0753E-02

PU-239 72. 129.30C 1,9356E+02

AM-241 75, 59.54 1,8216E-01

AM-243 74. 74.67 4.2440E~02

<i<0



****"r'l.‘****************'k*********************************************************

* 222-S Laboratory Counting Room 5-JUN-1996 11:54:55.49 *

*********************************************************t*g* ﬁ**t** % e d kg de Kok kK
+ a0t £ -
i U

>5>>5>>>>>> SAMPLE INFORMATION <<<<<<<<<<  WHC-CL-WW-0P-17g, haVe

Worklist #: 9562
Sample ID: 596T001473-SAM Removed by:
Sample Size: 1.00000E-03 L //%?;79,,??
Dilution Factor: 1.00000E+00 Y 43 e
>>>>555>>> COUNT INFORMATION <<<<<<<<<L
Detector ID: Verified by:
File Number: dka300:[spec.GEA3]3g3627.cnf
Geometry: 42
Count Time: 0 00:50:00.00 sec
Real Time: 0 00:50:22.17 sec
Dead Time: 0.7%
>>>2>55>>> ANALYSIS INFORMATION <<<<<<<<<LK
Sample Count Time: 5-JUN-1996 11:03:53.58
Decayed to: '5-JUN-1996 11:03:53.58
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: ALJ

Background Subtract: DKA300: [ SPEC.GEA3]3GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<£<<
Date of last energy calibration: 11-MAR-1994 11:47:01.11
Date of last efficiency calibration: 15-MAR-1994 10:28:40.20

kkhkkkhkdkhhkhkhkhkhbhdhhrtbhhhkdhdhhrdhhkhkdhkhhdhbrrhhhhbhhhodhkhdhbhhhbhhhddddhhdhddhhkddhhhdddddkik

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/L
0 123.07 383 1.01 246.62 243 8 69.2 CO-57 0.142
EU-154 0.302
0 661.65% 178499 1.56 1323.49 1315 17 0.5 C5-137 202,
0 723.17 72 1.07 1446.51 1443 9 39,2 EU-154 0.372
0 874.09 64 1.54 1748.34 1741 16 46.8 EU-154 0.645
0 1005.05 53 1.79 2010.30 2004 15 50.0 EU-154 0.411
0 1274.71 58 1.71 2549.76 2545 11 37.6 EU-]154 0.283



summary 8f Nuclide Activity Page : 2

Sample ID : S96T001473-SAM Acquisition date : 5-JUN-1996 11:03:53
pu tags e
Total number of lines in spectrum 6 WHC-2T-V4-DP-178, REV. {
Number of unidentified lines 0
Number of lines tentatively identified by NID 6 100.00%
Nuclide Type :
wtd Mean Wwtd Mean _
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags
co—5+—— 2711 80— 160601424 E-01 14 24FE=0T 0.986E-0T 69228k
CS$-137 30.00Y 1.000 2.018E+02 2.018E+02 0.001E+03 0.48
EU-154 8.59Y 1.000 3.485E-01 3.485E-01 0.766E-01 21.98 7ﬂ€/s

Total Activity : 2.022E+02 2.022E+02
Grand Total Activity : 2.022E+02 2.022E+02

Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit

2122



Minimum fLetectable Activity Report Page : 3

Sample ID : S96T001473-SAM Acquisition date : 5-JUN-1996 11:03:53
Bckgnd Energy MDA "&JE":C‘GJ““‘;"!RA'DP"’?& 2V

Nuclide Sum (kev) (uCi/L)
BE-7 5485, 477.59 2.4399E+00
NA-22 75. 1274.53 6.7881E~02
NA-24 4. 1368.55 1.7919E~02
K-40 134. 1460.75 9.4698E-01
CR-51 4117. 320.08 1.5907E+00
MN-54 34. 834.83 3.1652E-02
CO-56 42. 846.76 3.5760E-02
CO-58 40, 810.78 3.3954E-02
FE-59 24, 1099.25 6.0364E-02
Co-60 28. 1332.50 4.2714E-02
SE-75 4703. 264,66 2.5471E-01
SR-85 2662. 514.01 1.9433E-01
Y-88 7. 1836.06 2.7714E-02
NB-94 62. 871.09 4.4700E-02
ZRNB-95 120. 724.18 1.2109E-01
RU-103 3214, 497.08 2.1929E-01
RURH-106 1011. 621.93 2.7241E+00
AG-108m 116. 722.94 5.7277E-02
CD-109 4053, 88.03 3.6483E+00
AG-110M 3450, 657.76 2.7668E-01
SN-113 4668. 391.69 3.1060E-01
TE-123m 4653. 159.00 1.2144E-01
SB-124 998. 602.73 1.3368E-01
5B-125 5426. 427,89 7.8181E-01
TE-125m 4277. 109.27 3.6848E+01
I-131 4498, 364.48 2.2797E-01
C5-134 1010. 604.70 1.3514E-01
BA-140 1881. 537.31 6.6757E-01
LA-140 9. 1596.21 2.9605E~02
CEPR-144 4516. 133.51 1.7590E+00
EU-152 8. 1408.01 1.1259E-01
EU-155 4347. 105.31 4.9614E-01
HG-203 4408, 279,20 1.8389E-01
TL-208 4436. 277.36 2.3697E+00
B1-212 64. 727.18 5.8325E-01
PB-212 5316. 238.63 3.3680E-01
BI-214 998. 609,31 2.9450E-01
pPB-214 4370. 351.92 8.8690E-01
RA-224 5216. 240.99 3.7041E+400
RA-226 6142. 186.10 3.6694E+00
AC-228 55. 911.21 1.6411E-01
TH-228 3889. 84,37 1.1007E+01
TH-229 4079. 88.47 5.3048E-01
PA-233 4183. 312.17 4.1075E-01
UTH-233 5106. 245,34 1.3738E+02
PR-234M 35. 1001.03 6.4078E~-02
TH-234 3713. 63.29 7.2432E+00
U-235 6077. 185,71 2.2185E~01
NP-237 4046. 86.48 1.0948E+00
NP-239 4372. 106.12 4.7274E-01
PU-239 4680. 129.30 1.5584E+03



Minimum petectable Activity Report (continued) Page : 4

Sample ID : S96T001473-SAM Acquisition date : 5-JUN-1996 11:03:53

Bekgnd Energy wpa  WHC-CT-WM-DP-172, REV./
Nuclide Sum (keV) (uCi/L) :
AM-241 3745. 59.54 1.2837E+00

AM-243 3911. 74.67 3.0833E-01

<124
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* 222-S Laboratory Counting Room 5-JUN-1996 13:34:47.62 *
***a************************************************************tftﬁ%f*r********
>>>>>>>>>> SAMPLE INFORMATION <<<K<<<<K< e == WURA-DP-17S, eV
worklist #: 9562 T
Sample ID: 596T1473-DUP Removed by:
Sample Size: 1.00000E-03 L
Dilution Factor: 1.00000E+00 Aﬁééif & ~5 56
‘ %
>>32255>5> COUNT INFORMATION <<<<<<<<<LK
Detector ID: Verified by:
File Number: dka300: [spec.GEA3]3g3628.cnf
Geometry: 42 %M &/e/7%
Count Time: 0 00:50:00.00 sec o
Real Time: 0 00:50:22.83 sec
Dead Time: 0.8%
>>>>>5255>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 5-JUN-1996 12:43:45.54
Decayed to: 5-JUN-1996 12:43:45.54
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: MB

Background Subtract: DKA300: [ SPEC.GEA3]3GBACK

>2>555>>>5>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 11-MAR-1994 11:47:01.11
Date of last efficiency calibration: 15-MAR-1994 10:28:40.20

khkhkkkdkkdkdkdkkhbkkdhkhkhkdkkhkdhddrhhkhkhdhhhkhkhhhtkrhhkhkhkhhkdkhdkdkhkhhkthdhhrhdhhkhdthrhkdtdhhdeddhkthkd

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
: uCi/L
0 123.11 604 1.38 246.70 243 8 43.9 C0o-57 0.225
EU-154 0.477
0 661.66« 183629 1.59 1323.49 1315 17 0.5 CcS-137 208.
0 723.55 104 1.61 1447.28 1442 12 37.4 EU-154 0.541
0 872.89 42 1.71 1745.95 1740 11 56.6 EU-154 0.428
0 973.48 70 12.29 1947.16 1936 29 50.2
0 1004.57 70 0.94 2009.35 2002 15 38.2 EU-154 0.535
0 1173.30 30 1.11 2346.86 2341 14 69.3
0 1274.56 75 2.05 2549.45 2545 10 28.1 EU-154 0.366
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Summary of Nuclide Activity

Samnle D : S96T1473-DUP

Total number of lines in spectrum

Page : 2

Acquisition date : 5-JUN-1996 12:43:45
8 wC.on i ADP-7E, TEV

THI T b A

$Error Fla

A3 _D_Qt.qfs“_

0.48  4/0/74

Number of unidentified lines 1
Number of lines tentatively identified by NID 7 87.50%
Nuclide Type :
Witd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error
: 245E—6% 2~+249E=01] N.987E=01 43~+90
C5-137 30.00Y 1.000 2.076E+02 2.076E+02 0.001E+03
EU-154 8.59Y 1.000 4.245E-01 4.245E-01 0.791E-01 18.63
Total Activity : 2.082E+02 2.082E+02
Grand Total Activity : 2.082E+02 2.082E+02
Flags: "K" Keyline not found "M Manually accepted

"E" = Manually edited

"a Nuclide specific abn.

ol WAL

limit



Minimum Detectable Activity Report
Sample TD : S96T1473-DUP

. ) Page : 3
Acquisition date : 5-JUN-1996 12:43:45

Bckgnd Energy MDA
Nuclide Sum (keV) (uci/LYWHC-SD-WM-DP-179, REV. |
BE-7 5508. 477.59 2.4450E+00
NA-22 87. 1274.53 7.3201E-02
NA-24 13. 1368.55 3.0535E-02
K-40 129. 1460.75 9.2913E-01
CR~51 4216. 320.08 1.6097E+00
MN-54 45. 834.83 3.6862E-02
CO-56 31. 846.76 3.1021E-02
CO-58 36. 810.78 3.2087E-02
FE-59 24. 1099.25 5.9664E-02
C0-60 27. 1332.50 4.2014E-02
SE-75 4711. 264.66 2.5493E-01
SR-85 2761. 514.01 1.9793E-01
Y-88 3. 1836.06 1.8173E-02
NB-94 54. 871.09 4,.1532E-02
ZRNB-95 158. 724.1¢ 1.3907E-01
RU-103 3380. 497.08 2.2491E-01
RURH-106 986. 621.93 2.6906E+00
AG-108m 154. 722.94 6.6140E-02
CD-109 4293, 88.03 3.7547E+00
AG-110M 3651. 657.76 2.8464E-01
SN-113 4937. 391.69 3.1945E-01
TE-123m 4843. 159.00 1.2391E-01
SB-124 1019. 602.73 1.3510E-01
SB-125 5498. 427.89 7.8697E-01
TE-125m 4301. 109.27 3.6953E+01
I-131 4458. 364.48 2.2697E-01
C5-134 1010. 604.70 1.3511E-01
BA-140 1992. 537.31 6.8702E-01
LA-140 8. 1596.21 2.8137E-02
CEPR-~144 4662. 133.51 1.7872E+00
EU-152 10. 1408.01 1.2861E-01
EU-155 4437. 105.31 5.0124E-01
HG-203 4595, 279.20 1.8774E-01
TL-208 4671. 277.36 2.4317E+400
BI-212 73. 727.18 6.2437E-01
PB-212 5475. 238.63 3.4179E-01
BI-214 1019. 609.31 2.9766E-01
PB-214 4437. 351.92 B.9373E-01
RA-224 5359. 240.99 3.7545E+00
RA-226 6399. 186.10 3.7454E+00
AC-228 54. 911.21 1.6341E-01
TH-228 4325. 84.37 1.1607E+01
TH-229 4246, 88.47 5.4124E-01
PA-233 4334. 312.17 4.1812E-01
UTH-233 5290. 245.34 1.3982E+02
PA-234M 32. 1001.03 6.1360E-02
TH-234 3762, 63.29 7.2913E+00
U-235 6346. 185.71 2.2671E-01
NP-237 4397. B6.48 1.1412E+00
NP-239 4458. 106.12 4.7735E-01
PU-239 4965. 129.30 1.6051E+03

AT



Minimum Detectable Activity Report (continued) Page :

Sample TD : S596T1473-DUP

Bckgnd
Nuclide Sum
AM-241 3820.
AM-243 4034.

Energy
( keV)

59.54
74.67

Acquisition date : 5-JUN-1996 12:43:45
MDA  WIHC-CTHUEG-DP-1TE, REV. \
(uCi/L)
1.2965E+00
3.1314E-01

<123
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* 222-5 Luboratory Counting Room 5-JUN-1996 14:33:06.27

*
****************************************************************z***&*v*i{*******
3 .

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<K s T 0P e s
Worklist #: 9562
Sample ID: 596T001474-5AM Removed by:
Sample Size: 1.00000E-03 L 7 ) »
Dilution Factor: 1.00000E+00 ;ﬁégél 65 P
A
>225225>5> COUNT INFORMATION <<<<<<<<<K
Detector ID: Verified by:
File Number: dka300:[spec.GEA3]3g3629.cnf
Geometry: 42 ngzauwaiégl_ 0/6/%¢
Count Time: 0 00:50:00.00 sec 7 7
Real Time: 0 00:50:23.36 sec
Dead Time: 0.8%
>>>>>>55>> ANALYSIS INFORMATION <<<<<K<K<<<K
Sample Count Time: 5-JUN-1996 13:42:03.95
Decayed to: 5-JUN-1996 13:42:03.95
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: ALJ

Background Subtract: DKA300:[SPEC.GEA3]3GBACK

>>>>>>>$>> CALIBRATION INFORMATION <<<<<<<<LL
Date of last energy calibration: 11-MAR-1994 11:47:01.11
Date of last efficiency calibration: 15~MAR-1994 10:28:40.20

********************************************************'A'**************I*********

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/L
0 122.81 340 1.19 246.11 244 6 62.4 Co-57 0.127
0 661.67+ 188311 1.58 1323.51 1315 17 0.5 CSs-137 213.
0 1004.97 45 1.05 2010.13 2001 18 62.3
0 1274.52 50 1.49 2549.36 2543 16 41.8



Summary of Nuclide Activity Page : 2

Sampla ID : S96T001474-SAM Acquisition date : 5-JUN-1996 13:42:83
Total number of lines in spectrum 4 NSO
Number of unidentified lines 0
Number of lines tentatively identified by NID 4 100.00%
Nuclide Type :

Wtd Mean Wtd Mean

Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error $%Error Flags
eo—5F——291 80—+ 066—31-266E=01— s 3 K4
CS-137 30.00Y 1.000 2.128E+02 2.128E+02 0.010E+02 0.47

__________________ Rl

Total Activity : 2.130E+02 2.130E+02

Grand Total Activity : 2.130E+02 2.130E+02

Manually accepted

Flags= IIKII
Nuclide specific abn. limit

IIEII

Keyline not found "M"
Manually edited "A"

nu



Minimum Detectable Activity Report Page : 3
Sampl=2 ID : S96T001474-SAM Acquisition date : 5-JUN-1996 13:42:03

P T

Bckgnd Energy MDA SRR g PR

Nuclide Sum (keV) (uCi/L)

BE-7 5680. 477.59 2.4829E+00
NA-22 58. 1274.53 5.9550E-02
NA-24 13. 1368.55 3.0330E-02
K-40 152. 1460.75 1.0085E+00
CR-51 4581. 320.08 1.6779E+00Q
MN-54 47. 834.83 3.7569E-02
CO-56 31. 846.76 3.0910E-02
CO-58 41. 810.78 3.4234E-02
FE-59 22. 1099.25 5.7478E-02
C0-60 20. 1332.50 3.6396E-02
SE-75 4939, 264 .66 2.6104E-01
SR-85 2916. 514.01 2.0340E-01
Y-88 1. 1836.06 1.0492E-02
NB-94 63. 871.09 4.5219E-02
ZRNB-95 96. 724.18 1.0824E-01
RU-103 3462. 497.08 2.2761E-01
RURH-106 1020. 621.93 2.7361E+00
AG-108m 93. 722.94 5.1326E-02
CD-109 4213. 88.03 3.7194E+00
AG-110M 3601. 657.76 2.8268E-01
SN-113 4786. 391.69 3.1452E-01
TE-123m 4924, 159.00 1.2493E-01
SB-124 1031. 602.73 1.35%1E-01
SB-125 5542, 427.89 7.9010E-01
TE-125m 4375. 109.27 3.7271E+01
I-131 4527. 364.48 2.2872E-01
CS-134 1007. 604.70 1.3495E-01
BA-140 1928. 537.31 6.7585E-01
LA-140 4. 1596.21 1.9737E-02
CEPR-144 4752, 133.51 1.8043E+00
EU-152 5. 1408.01 8.9422E-02
EU-154 57. 1274.51 1.7289E-01
EU-155 4455, 105.31 5.0225E-01
HG-203 4767 279.20 1.9123E-01
TL-208 4778. 277.36 2.4594E+00
B1~212 58. 727.18 5.5846E-01
PB~-212 5568. 238.63 3.4467E-01
BI-214 1058. 609.31 3.0332E-01
PB-214 4393. 351.92 8.8943E-01
RA-224 5498. 240.99 3.8031E+00
RA-226 6434, 186.10 3.7558E+00
BRC-228 41. 911.21 1.4175E-01
TH-228 4249, 84.37 1.1505E+01
TH-229 4208. 88.47 5.3877E-01
PA-233 4587. 312.17 4.3016E~-01
UTH-233 5370. 245.34 1.4088E+02
PA-234M 30. 1001.03 5.9528E-02
TH-234 3961. 63.29 7.4811E+00
U-235 6322. 185,71 2.2627E-01
NpP-237 4310 86.48 1.1300E+00
NP-239 4381 106.12 4.7321E-01



Minimum Detectable Activity Report (continued) Page : 4

Sample ID : S96T001474-SAM Acquisition date : 5-JUN-1996 13:42:03
Bckgnd Energy MDA EHLIA T vt o~ e

Nuclide Sum (keV) (uci/p) WHTCOAVDPATE, REV. |

PU-239 4900. 129.30 1.5945E+03

AM-241 3824. 59.54 1.2972E+00

AM-243 4044. 74.67 3.1355E-01



kkkkkhkhkhkhdkdhkhhhhkhkhhhhkhhbhhohkhkkhbhkkhkhdhdekhbhrhhbhdhddhkhkdrhhkhhhhddkdhkhkddkddddkitidhdkdkkrkt

* 222-S Laboratory Counting Room 5-JUN-1996 15:26:42.70 *
EETIEIE LI IS LLIEE LA RS AR SERE R LSRR R R RS EEEEERSEENNEERE.; ttﬂ**#***_mj_f"&*‘;ﬁﬂv**‘*******
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<K Proma v frainete
Worklist #: 9562
Sample ID: §96T001474-DUP Removed by:
Sample Size: 1.00000E-03 L -
Dilution Factor: 1.00000E+00 ;{f&i;gf 6—5 e
4
>3255555>> COUNT INFORMATION <<«<<<<<<<K
Detector ID: Verified by:
File Number: dka300:[spec.GEA3]3g3630.cnf
Count Time: 0 00:50:00.00 sec
Real Time: 0 00:50:23.41 sec
Dead Time: 0.8%
>>>>>>2>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 5-JUN-1996 14:35:39.29
Decayed to: 5-JUN-1996 14:35:39.29
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: ALJ

Background Subtract: DKA300: [ SPEC.GEA3]3GBACK

>>55>5>>5>> CALIBRATION INFORMATION <<<<<<<<<K
Date of last energy calibration: 11-MAR-1994 11:47:01.11
Date of last efficiency calibration: 15-MAR-1994 10:28:40.20

kdkkhthkhkhhhkhkhkhhhhhhbhkhbdddhdkhhbbddhdkhkbkhbhdhhdbhddddkbbhhbdbhbddhrrddhdkdrhdhhrddedrdhhrhkdrhkhkhbhkhx

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit  Nuclides Activity
uCi/L

0 122.52 192 1.02 245.53 244 5 96.0 CO-57 © 7.152E-~02
EU-154 0.152

0 661.67 188761 1.58 1323.52 1315 17 0.5 C5-137 213.

0 723.35 58 1.54 1446.88 1443 8 44.0 EU~-154 0.302

0 873.80 25 1.53 1747.77 1744 8 82.0 EU-154 0.255

0 1172.79 29 1.52 2345.86 2340 11 53.4 '

0 1274.70 86 1.95 2549.74 2540 18 29.3 EU-154 0.424
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Summary of Nuclide Activity Page : 2
Sample ID : S96T001474~DUP Acquisition date : 5-JUN-1996 14:35:39

VIHS-CWIA-DP-178, REV

To.al number of lines in spectrum 6
Number of unidentified lines 0
Number of lines tentatively identified by NID 6 100.00%
Nuclide Type :
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife  Decay uCi/L uCi/L 2-Sigma Error %Error Flags
C£0=-57 271 80D—1-066— T I5TE=02—F= = ; 04344 27
Cs~-137 30,00Y 1.000 2.133E+02 2.134E+02 0.010E+02 0.47 6/§¢
EU-154 8.59Y 1.000 3,.493E-01 3.493E-01 0.833E-01 23.85 0ﬁ’
Total Activity : 2.138E+02 2.138E+02
Grand Total Activity : 2.138E+02 2.138E+02
Flags: "K" = Keyline not found "M = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit

<134



Minimum Detectable Activity Report Page : 3
Sample ID : S96T001474-DUP Acquisition date : 5-JUN-1996 14:35:39
Bckgnd Energy MDA WHI-ITUWA-DP-17L, REVL |
Nuclide Sum (keV) (uCi/L)
BE-7 5682. 477.5¢9 2.4834E+00
NA-22 93. 1274.53 7.5521E-02
NA-24 9. 1368.55 2.4910E-02
K-40 150. 1460.75 1.0022E+00
CR-51 4482. 320.08 1.6598E+00
MN-54 44. 834.83 3.6166E-02
CO-56 42. 846.7¢ 3.5789E-02
C0O-58 30. 810.7¢& 2.9301E-02
FE-59 23. 1099.25 5.8841E-02
C0o-60 22. 1332.50 3.8173E-02
SE-75 4901. 264,66 2.6003E-01
SR-85 2849, 514.01 2.0106E-01
Y-88 1. 1836.06 1.0492E-02
NB-94 53. 871.09 4.1381E-02
ZRNB-95 99, 724.18 1.1011E-01
RU-103 3475. 497.08 2.2802E-01
RURH-106 1026. 621.93 2.7445E+00
AG-108m 106. 722.94 5.4679E-02
CD~109 4324, 88.02 3.7683E+00
AG-110M 3639. 657.7€ 2.8418E-01
SN-113 4960. 391.69 3.2018E-01
TE-123m 4948. 159.0¢C 1,.2524E-01
SB-124 1034. 602.73 1.3610E-01
SB-125 5799. 427.89 8.0823E-01
TE-125m 4519, 109.27 3.7876E+01
I-131 4611. 364.48 2.3081E-01
Ccs-134 1038, 604.70 1.3697E-01
BA-140 2001. 537.31 6.8864E-01
LA-140 6. 1596.21 2.3488E-02
CEPR~-144 4919, 133.51 1.835BE+4+00
EU-152 7. 1408.01 1.0629E-01
EU-155 4411, 105,31 4,9980E-01
HG-203 4651, 279.20 1.8889E-01
TL-208 4635. 277.36 2.4224E+00
BI-212 52. 727.18 5.2725E-01
PB-212 5468, 238.63 3.415BE-01
BI-214 1088, 609.31 3.0760E-01
PB-214 4478. 351.92 8.9796E-01
RA-224 5452, 240.99 3.7869E+00
RA-226 6440, 186.10 3.7574E+00
AC-228 41. 911.21 1.4105E-01
TH-228 4208, 84.37 1.1449E+01
TH-229 4294, 88.47 5.4428E-01
PA-233 4545. 312.17 4.2815E-01
UTH-233 5352. 245,34 1.4064E+02
PA-234M 21. 1001.03 4 ,938B6E-02
TH~234 3918. 63.29 7.4412E+00
U-235 6370. 185.71 2.2712E-01
NP-237 4420. 86.48 1.1443E+00
NP-239 4348, 106.12 4,7146E-01
PU-239 4832. 129,30 1.5834E+03



Minimum Detectable Activity Report (continued) Page :

Sample ID : S96T001474-DUP

Bckgnd
Nuclide Sum
AM-241 3794.
AM-243 4027,

Acquisition date : 5-JUN-1996 14:35:39

R TaTE e ot o S Ry
Energy MDA ‘fg!i'“{\,""_,.u-'" v\-i\ii'DP 11 wy lu-Jl ’
(keV) (uCi/L)

59.54 1.2922E+00

74.67 3.1288E-01

2136
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03/28/96 08:16 Page:

“ LABCORE Data Entry Template for Worklist# 7052

Analyst: A Z\_/T Instrument: ABQOO /A Book# 745 é

Method: LA-220-101 Rev/Mod Q)"}
Worklist Comment: Use .250 mL sample size. Rerun #1. SLF

S Type Sample# R A Test Matrix Group# Project
1 sTD | @SR90-01 SOLID

2 BLNK~PREP @SRS0-01 SOLID

3 BLNK/BKG @SR50-01 SOLID

4 SAMPLE S96T000879 0 F @SR90-01 SOLID 96000030 s102

Analytes Requested: SR90-01 , SR90-01C, SR90-01E
5 DUP 596TO00879 0 F @SR90-01 SOLID

6 SAMPLE 596T000880 0 F @SR90-01 SOLID 96000030 s102
Analytes Requested: SR90-01 , SRY0-01C, SR90-01E

7 DUP 596T000880 O F @sSR90-01 SOLID
Final page for worklist # 7052
%% “Lhgras 33U jjlp@waz//fﬁ “ 3¢

Analyst Signature Date Jalysf Signature “Date

//M 7 oMo A 1172

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

<137
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worklistdata Version 0.0 05/16/95 WS-SrAW- DP-173, naV. l Page:
04/02/96 11:03

LABCORE Completed Worklist Report for Worklist# 7052

Analyst: knt Instrument: AB12 Book#
Method: Rev/Mod
Worklist Comment: Use .250 mL sample size. Rerun #1. SLF

Seq Type Sample# R A Test Matrix  Actuoal Found DL or Yield Unit
1 81D i+ @5R20-01 SRS0-01 'SOLID 1.238-03 1.05E-3 '85.370 % Racovery
1 BTD ¢ @5R30-01 SR90-01C SOLID 100 9.01E+01 90.100 % Recovery
1 8m ¢  @3R90-01 SR90-01E -SOLID- 1.00 1.92E+00 1.920 % Ct. Errox
2 BLNK-FPREP [ @SR50-01 SRS0-01 SOLID 1 7.50E-3 1.000e-002 uCi/g

2 BLNK-PREP 4] BSR50-01 SRBO—dlC SOLID 100 9.02E+01 90.200 % Recovery
2 BLNK-PREP 0 @SR90-01 SRS0-01E SOLID L.00 5.55E+01 55.500 % Ct. Error
3 BLNI/BKé . o @5R9G-01 SR90-01 SOLID 1 2.06E+00D 2.060 uCi/g

4 SAMPLE S%6TO000879 O F @SR30-01 SR50-01 SOLID N/h 5.76E+00 4.810e-003 uCi/g

4 SAMPLE 896_'.1‘_000879 0 F @®8SR%0-01 SR%0-01C SOLID XA 8.01E+01 1.000e-004 % Recovery

4 SAMPLE S96TQ008B79 0 F @SR90-01 SR30-01E SOLID N/A___ 1.18E+00 0.000 % Ct, Error
5 DUP S96T0O0ETS D F  @8R90-01 SRIO-01 SOLID 5.76E+0 5.39E+0 6.640 RPD

5 DUP 896T000A7% 0 F @SR90-01 SRS0-01C SOLID 1040 9.12E+01 31.200 % Recovery
5 DUP S96T0008%7% O F - '®5R20-01 SR90-01E SOLID 1.00 1.20E+00 1.200 % Ct. Error
& BAMPLE S96T0008BB0 O F @SRS0-01 SRY0-01 SOLID NZA___ 5.34E+01 4.390e-003 uCi/g

6 SAMPLE SS6TOD0OBBOD O F @SR50-01 SR90-01¢. SOLID N/A 2.08E+01 1.000e-004 % Recovery

& SAMPLE S96TO00BBD O F ®@SRY0-01 SRHP0-01E SOLID N/A 3.63E-01 0.000 % Ct. Error
7 pUP S96TOC0BB0 O F  @SR90-01 SR90-01 SOLID 5.34E+1 5.41E+1 1.300 RPD

7 DUP S96TODCBB0 O F @SRS0-01 SR90-01¢ SOLID 100 9.0BE+0OL 90.800 % Recovery
7 DOP- S96TO00BBD -0 F @5R%0-01 SR90-01E SCLID L.o0 3.76E-01 0.380 % Ct. Error

Final page for worklist# 7052

Analyst Signature Date ‘ Analyst Signature Date
v@@' Riéé% U2/ 7L

Reviewer Slgrnature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.

21358



N e
o T M-DP-172, REV.

WORKBOOK PAGE: STD1
Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) LIQUIDS STANDARD
h DETECTOR NUMBER 12|CARRIER ADDED in mL (CVA) 1.000
TOTAL COUNTS (TC) 10511 {GROSS WEIGHT w2l 7.2978
COUNT TIME In MINUTES (CT) 10|TARE WEIGHT wnl 7.2077
BACKGROUND in cpm BKG)| - 3.4|NET WEIGHT (W3) 0.0901
SAMPLE VOLUME in ml. (SS) 1.000|DELTA TIME (HOURS) (o) 17.63
DILUTION FACTOR (DF) 1

DIGEST DILUTION FACTOR DDF 1k SR %
{Rs) 1047.70|SR-90 EFFICIENCY FACTO {C1) 0.4180
{Lc) 1.11|Y-90 EFFICIENCY FACTOR {C2) 0.4660
(ST) 00:50 |Rmax NIA
(SD) _03/31/96 IDETECTION LIMIT (Ld) 2.31
(TOC) 18:281Sr-89/90 CONC. in uCi/L 1.0501E+00
(DOC) 03/31/96
9B56
3 > 1.2305E-03
[ -WL7052 e
mmm
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm {BKG)
i ot Sr-89/90 CONC in pCifmL REPLACE RS WITH RMAX IF RS<=LcAND R5>=0 OR REPLACE RS WITH L¢ IF RS<0

JRS*DF*DDF*1000/((C1+C2*(1-e to the power of ({-natural log 2)/64.2*DT))}*SS*REC*2220000)
NCTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1)/ (CVA * 0.1000))

l— Relative Counting Efror = The Square Root of ((TC + BKG * CT)/ (TC - BKG * CT)*1.96)
Percent Catrier Recovery = {Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1
"""" :iDetection Levels and Less Than Values are determined from Procedure LA-508-002.
_jDelta Time (hours) = ((DOC - SD) * 24) + (TOC - ST)/ 100
g kate DETECTION
03/31/96 Fr—BQIQO CONCENTRATION 1.05E-03 uCitmL LEVEL
RELATIVE COUNTING ERROR 1.9% 2.32E-06
pla: Yo : MCIL
102 . |[PERCENT CARRIER RECOVERY 90.1%
Analyst: " AW KNT Date: 01-Apr-96
'Signature of Chemist: M- =AY SLF Date: Y/2/9¢
STANDARD.WB1 REV 1.2 22‘610NML U

1A22010NOUT\SR7052.WB1 04/01/96



- by -T™ """:
VIO ST RDP1TS, TV,

WORKBOOK PAGE: BLANK2

FLA-220-101 /D-1 Sr-89/90 : LA-220-101 (D-1), 102 {E-3), 104 (D-1) : BLNK-PREP
TP "IDETECTOR NUMBER 12JCARRIER ADDED in mL cva)l 1.000
BLNK-PREP OTAL COUNTS me)l _ 70{GROSS WEIGHT (wW2) 7.3225;
W COUNT TIME in MINUTES €cnl 10|TARE WEIGHT (W1} 7.2323
ACKGROUND in cpm (BKG) 3.4INET WEIGHT (W3) 0.0902

SAMPLE VOLUME in mL (sS) o.-zs’oHpELTA TIME (HOURS
DILUTION FACTOR (DF)|: S
DIGEST FACTOR (g/L} (D gL 1.9196

SOLID ISAMPLE COUNT RATE (Rs) 3.60|SR-80 EFFICIENCY FACTOR {C1) 0.4180
CRITICAL LEVEL {Lc) 1.111Y-90 EFFICIENCY FACTOR (C2}| - 0.4660
_|TIME OF SEPARATION (ST) 00:50 |Rmax N/A
ZADATE OF SEPARATION {SD) 03/31/96 [DETECTION LIMIT (Ld) 2.31
iME OF COUNT (TOC) 18:40]Sr-89/90 CONC in pCiig 7.4982E-03

DATE OF COUNT {DOC) 03/31/96/

Sample Count Rate (Rs) = {Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in uCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with L¢ if RS<0
RS*1000*DFA{C1+C2%(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
JNOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000}))
|Relative Counting Error = The Square Root of {(TC + BKG * CT) / (TC - BKG * CT}*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1

|Detection Levels and Less Than Values are determined from Procedure LA-508-002.

H|Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST}/ 100

|

Analysie B % DETECTION
03/31/96 Sr-89/90 CONCENTRATION 7.50E-03 pCirg LLEVEL
12:50 AM -ﬂRELATIVE COUNTING ERROR 55.5% 4.82E-03

3 HCifg
: IPERCENT CARRIER RECOVERY 90.2%
Analyst: A /4 KNT Date: 01-Apr-96
Signature of Chemist; )N_ m{/ SLF Date: y/z /‘?é

BLANK.WB1 REV 1.2 22010NML Y
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YOGS M-DP-TS, TV

WORKBOOQK PAGE: SAM4

LA-220-101/D-1  Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE
S ¥upe - IDEFTECTOR NUMBER 12|[CARRIER ADDED in mL (CVA 1.000
SAMPLE ITOTAL COUNTS : {TC) - 27714 |GROSS WEIGHT (w2) 7.3554
Wkl COUNT TIME in MINUTES cnl _10|{TARE WEIGHT w1 72653
BACKGROUND in cpm (BKG) 3.4|NET WEIGHT (W3) 0.0901
SAMPLE VOLUME In mL (SS}} - . 0.250{DELTA TIME (HOURS 18.02

ILUTION FACTOR {DF) 1
DIGEST FACTOR (g/L) {D g/L 1.9196
SAMPLE COUNT RATE {Rs) 2768.00|SR-90 EFFICIENCY FACTOR {C1) 0.4180
lCRITlCAL LEVEL {Lc) 1.11]Y-80 EFFICIENCY FACTOR {C2) 0.4660
[TIME OF SEPARATION (ST) 00:50 [Rmax N/A
o |DATE CF SEPARATION {SD) 03/31/96 "DETECTION LIMIT {Ld 2.31
] \TIME OF COUNT TOC) 18:51Sr-89/90 CONC in pCig . 5.7629E+00

(DOC}|  .03131/96|

Sampie Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
JISr-88/90 CONC in uCifg Replace RS with RMAX if RS<=Lc and RS$>=0 or Replace RS with Lc if RS<0
RS*1000*DFK(C1+C2*(1-e to the power of {(-naturai log 2)/64 2*DT)}}*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery (W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
-{Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA* 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100

DETECTION
Sr-89/90 CONCENTRATION 5.76E+00 pCilg | LEVEL
RELATIVE COUNTING ERROR 1.2% 4.81E-03
‘ HCifg
PERCENT CARRIER RECOVERY 90.1%
Analyst: N (\/\ I KNT Date: 01-Apr-96
Signature of Chemist: w ] SLF Date: "[LZ/ A

SAMPLE WB1 REV 1.2 22010NML
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WORKBOOK PAGE: DUP5
LA-220-101 /| D-1  Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) DUP
: DETECTOR NUMBER 12|CARRIER ADDED in mL (CVA) . 1,000
}E)TAL COUNTS (TC)|l  26751|GROSS WEIGHT (W2) 7.3481
COUNT TIME in MINUTES (CT) - 10|TARE WEIGHT W1)| 7:2569
BACKGROUND In cpin (BKG)| - 3.4NET WEIGHT (W3) 0.0912
a5t o SAMPLE VOLUME in mL {SS) 0.250 |[DELTA TIME (HOURS) DT)| " 18.22
@SR90-01 IDILUTION FACTOR (DF) 1 = - :
Matrix: IDIGEST FACTOR (g/L} (DglL 1.95440 e e
AMPLE COUNT RATE (Rs) 2671.70 [SR-90 EFFICIENCY FACTOR (c1) 0.4180
CRITICAL LEVEL {Lc) 1.11]Y-90 EFFICIENCY FACTOR (€2)| .  0.4660
_|ITIME OF SEPARATION (sT) 00:50 [Rmax NIA
“IDATE OF SEPARATION (SD)]  03/31/96 [DETECTION LIMIT {Ld) 2.3%
IME OF COUNT (TOC) 19:03Sr-89/90 CONC in uCiig 5.3886E+00
SDATE OF COUNT (DOC)|  03/31/96

_ 960

02765

i3

FUSIONO1 _

89 TOOQBT

& t {0 Sample Count Rate (Rs) = (Total Counts (TC)/ Count Time {CT)) - Background in cpm (BKG)
Sr-89/50 CONC in uCifg Replace RS with RMAX if RS<=L¢ and RS>=0 or Repiace RS with Lc if RS<0
RS*1000*DF/((C1+C2%(1-e to the power of {(-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-20 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

_WB27811__

57

NP “EANOTE: Expected weight = CVA * (0.1
- KNT JDetection Levels and |.ess Than Values are determined from Procedure LA-508-002.
&5 Delta Time (hours) = ((DOC - SD} *24) + (TOC - ST}/ 100

[ oaioies |
OANARIE At DETECTION
03/31/96 Fr-89!90 CONCENTRATION 5.39E+00 PCilg | LEVEL
12:50 AM ~_JRELATIVE COUNTING ERROR 1.2% 4.66E-03
bl Point uCilg
5102 PERCENT CARRIER RECOVERY 91.2%
Analyst: fin I KNT Date: 01-Apr-96

[Signature of Chemist: : SLF Date. 4/2 /9
SAMPLE WB1 REV 1.2 22010NML -
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VDD RDPATE L

WORKBOOK PAGE: SAM6
LA-220-101 / D1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE
T ETECTOR NUMBER 12ICARRIER ADDED in mL ({CVA) 1.000
SAMPLE TOTAL COUNTS (TC) 281508 |[GROSS WEIGHT (W2) 7.2908
PR JCOUNT TIME in MINUTES {cTN ~_10|TARE WEIGHT (W1) 7.2000
BACKGROUND in cpm {BKG) 3.4|NET WEIGHT (W3) 0.0908
AMPLE VOLUME in mL (SS) 0.250{DELTA TIME (HOURS) (D7) 18.38
DILUTION FACTOR (DF) 1 "
IGEST FACTOR (g/L) (D giL 2.0828F i s
SAMPLE COUNT RATE {(Rs)| 28147.40]SR-90 EFFICIENCY FACTOR {C1) 0.4180
ICRITICAL LEVEL {Lc) 1.11|Y-90 EFFICIENCY FACTOR (C2) 0.4660
TIME OF SEPARATION (ST) 00:50{Rmax N/A
IDATE OF SEPARATION . (SD)l  03731/96 {DETECTION LIMIT (Ld) 2.31
IME OF COUNT (TOC) 19:13{/Sr-89/90 CONC in pCilg 5.3432E+01
ATE OF COUNT (DOC)|  03131/96|

FUSION01
H S
sssToooaao N

w.-m o

0 ample Count Rate {Rs) = (Total Counts {TC) / Count Time {CT)) - Background in cpm {BKG)
WBZTBM ~}|Sr-89/90 CONC in uCifg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
oo Pranayed By RS 1000*DF/((C 1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
[ SLH NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery {(W2-W1}/ (CVA * 0.1000))
] HRelative Counting Errar = The Square Root of ((TC + BKG * CT) /(TC - BKG * CT)*1.586)
{Percent Carrier Recovery = (Net Weight / Expected weight) * 100
AL Bl OTE: Expected weight =CVA™* 0.1

KNT ) Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Y elta Time {hours) = ({DOC - SD) * 24) + (TOC - 8T)/ 100

04101796
Anatysis [ : DETECTION
03/31/96 |Sr-89/90 CONCENTRATION 5.34E+01 pCifg | LEVEL
12 50 AM RELATIVE COUNTING ERROR 0.4% 4.39E-03
: | pCilg
|PERCENT CARRIER RECOVERY 90.8%

Analyst: b N on KNT Date: 01-Apr-96
Signature of Chemist: WK SLF Date: Y/2/9

SAMPLE.WE1 REV 1.2 22010NML
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VoL UEDPATY, Y )

WOQRKBOOK PAGE: DUP7
ILA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 {D-1) DUP
| : SIDETECTOR NUMBER 12|CARRIER ADDED in mL {CVA}[ 1.000
OTAL COUNTS {TC) 271299 |GROSS WEIGHT (W2) 7.3308
sHCOUNT TIME in MINUTES {CT) . 10)TARE WEIGHT (w1) 7.2400
BACKGROUND in cpm {(BKG) 3.4|NET WEIGHT {W3 0.0908
AMPLE VOLUME in mL {SS) 0.250"DELTA TIME {HOURS)
DILUTION FACTOR {DF}
daly IGEST FACTOR (g/L) {D g/l 1.978 fii i i
SOLID SAMPLE COUNT RATE (Rs) 27126.50|SR-90 EFFICIENCY FACTOR (C1) 0.4180
A RITICAL LEVEL {Lc) 1.11¥-80 EFFICIENCY FACTOR {C2 0.4660
__|TIME OF SEPARAYION {(ST) 00:50 [Rmax N/A
JIDATE OF SEPARATION (SD) 03/31/96 i|DETECTION LIMIT {Ld) 2.31
__iTIME OF COUNT TOC) 19':'24"|§Sr-89190 CONC in pCilg 5.4141E+01
ZIDATE OF COUNT DOC)]  03/31/96]
iSample Count Rate (Rs) = {Total Counts (TC) / Count Time (CT}) - Background in cprm (BKG)
r-89/90 CONC in uCilg Repiace RS with RMAX f RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
4RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT))}*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ({(W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT)/(TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
SHINOTE: Expected weight = CVA* 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Y elta Time (hours) = ((DOC - SD) * 24) + {TOC - ST)/ 100
'04!01!96
BRaysis i DETECTION
Hg.:sﬂﬂ% Sr-89/90 CONCENTRATION 5.41E+01 pCilg | LEVEL
RELATIVE COUNTING ERROR 0.4% 4.62E-03
uClig
PERCENT CARRIER RECOVERY 90.8%
Analyst; KNT 01-Apr-86
ISignature of Chemist: &P’ ’._[Eﬁ':uﬂ SLF 4 / 2/9L

SAMPLE.WB1REV 1.2 22010NML {f
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VIHC-DD--OP-1TE, REV.
04/30/96 14:21 |

T LABCORE Data Entry Template for Worklist# 8180

Analyst: J)Z 4 Instrument: ABOO _ / A Book# ié 5¢6
Method: LA-220-101 Rev/Mod -

Worklist Comment: S102.Determine sample size using ludlum. new

5 Type Sample# R A Test Matrix Group# Project
1 STD @SRQO-bl SOLID

2 BLNK-PREP @SR90-01 SOLID

3 BLNK/BKG @5R90-01 SOLID

4 SAMPLE 556T001583 0 F @SRS0-01 SOLID - | 96000094 S102

Analytes Requested: SRS0-01 , SR90-01C, SR90-01E
5 DUP §96T001583 0 F @SR90-01 SOLID

& SAMPLE S96T001584 0 F @&SR%0-01 SQLID 96000054 85102
Analytes Requested: SRS(0-01 , SR92-01C, SRS0-01E

7 DUP S96T001584 0 F @SR90-01 SOLID

8 SAMPLE S96T001585 0 F @SR90-01 SOLID 96000054 5102
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

9 DUP 596T001585 0 F @SR90-01 SOLID

Final page for worklist # 8180

L Lol /o TG

' Analyst dignature Date Analyst Mignature Date .

2 S/

Data Entry Comments.

S = Worklist Slor Number, R = Replicate Number, A = Aliquot Code.



worklistrad Version 0.0 04/18/96 VRC-Co- 3 -Dpd 70 = Page:
05/13/96 14:27 vrend-DP-178, REV. |

LABCORE Completed RadChem Report for Worklist#: 8180

Analyst: dpb Instrument: ABI12 Book# __
Method: Rev/Mod

Worklist Comment: S102.Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit

1 87D 0 QSRP0-01 SRSO-01  SOLID 1.23e-03 1.24E-3 100.813. % Recovery
1 87D 0  @SR$0-01 SRY0-01C SOLID 100 9.06E+D1 90.600 % Recovery
T STD 0 ASRY0D-01 SR9O-01E SOLID 1.00 1.78E+00 1.780 % Ct. Erro
Z BLNK-PREP 0 aASRP0-01 SRP0-07  SOLID 1 <8.77E-3 uCi/sg

2 BLNK-PREP 0  QSRP0-01 SRY0-01C SOLID 100 8.53E+01 85.300 % Recovery
2 BLNK-PREP 0 ASRP0-01 SRYO-01E SOLID 1.00 1.12E+02 112.000 wuCi/g

3 BLNK/BKG 0  @SR90-D71 SR9O-01 SOLID 1 .75 0.750  BLNK/BKG

4 SAMPLE §96T001583 0 F aSR90-01 SRY0-01 SOLID __ N/A_ 4.31E+00 175.0e-004 uCi/sg

4 SAMPLE  S96T001583 O F @SR90-07 SR90-01C SOLID _ N/A  8.75E+01 0.0e+000 % Recovery
4 SAMPLE  S96T001583 O F @SR90-01 SR90-01E SOLID _ N/A _ 2.11E+00 0.0e+000 % Ct, Error
S DUP S96T001583 O F  asR90-01 SR$0-01 SoOLID 4.31E+0 4, 36E+0 1.153 RPD

5 Dup SP6TO01583 O F  @SRP0-01 SRGO-01C SOLID 100 8.56E+01 B5.600 % Recovery
5 DUP ‘§96T001583 0 F  @SRP0-01 SR9Y0-01E SOLID 1.00 2. 14E+Q0 2.140 % Cnt Err

6 SAMPLE  S96T001584 O F 2SRO0-01 SRP0-01 SOLID _ M/A 3.82E+01 174.0e-004  uCi/g

6 SAMPLE  S96TOCM584 0 F @SRY0-01 SRP0-01C SOLID  __ N/A 8.68E+01 0.0e+000 % Recovery
& SAMPLE $96T001584 0 F BSRY0-01 SRPO-01E SOLID  _ N/A 7.01E-01 0.0e+000 % Ct. Error
7 DUP §96T001584 0 F @SRP0-01 SR90-D1 SOLID 3.82e+1 3.95E+1 3.346 RPD

7 bup SP6TO01584 0O F  asrRP0-01 SR90-01C SOLID 100 8_68E+01 86.800 % Recovery
7 bupP S$96T001584 0 F QSRP0-01 SRY0-01E SOLID 1.00 6.86E-N 0.686 % Cnt Err

8 SAMPLE  S96T001585 O F @SR90-01 SR90-01 SOLID _ N/A 4.01E+01 198.0e-004  uCi/g

8 SAMPLE 596T001585 O F asSRP0-01 SR90-01C SOLID _ N/fA 8.55E+01 0.0e+000 % Recovery
8 SAMPLE  S96T001585 O F ®@SR90-01 SRY0-01E SOLID _ N/A 7.31E-01 0.0e+000 % Ct. Error
g Dup $96T001585 0 F aSrR90-01 SR90-01 SOLID 4.01E+1 3.93E+1 2.015 RPD

@ DUP $96TO01585 O £ @sSRP0-01 SRY0-01C SOLID 100 8.47E+D 84.700 % Recovery
9 DUP §96T001585 0 F  asrR90-01 SR0-01E SOLID 1.00 7.52E-01 0.752 % Cnt Err

Final page for worklist# 8180

Analyst Signature Date Analyst Signature Date

S713/96

Reviewer Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.

<146
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WORKBOOK PAGE: STD1

-OpP-

S i

)_LiQuiDs

175, REV.

Sr-89/90 : LA-220-101 {D-1), 102 (E-3), 104 (D1

STANDARD

=S {DETECTOR NUMBER 12|CARRIER ADDED in mL (CVA)l.
|TOTAL COUNTS ao)l 12355GROSS WEIGHT w2)|
ICOUNT TIME in MINUTES (cnk 10{TARE WEIGHT w1l
BACKGROUND in cpm {BKG})| 3INET WEIGHT (W3)
g IS AMPLE VOLUME in mL (SS) 000|DELTA TIME (HOURS DT,
DILUTION FACTOR (DR} =
IDIGEST DILUTION FACTOR __ DDF 1 .
SAMPLE COUNT RATE {Rs) 1227.20 |SR-80 EFFICIENCY FACTO  {C1)
CRITICAL LEVEL (Lc) 1.74JY-90 EFFICIENCY FACTOR  {(c2)|

STANDARD BOOK #

ISTANDARD VALUE in pGifmL

1 2279E-03

Sr-89/90 CONC in puCifmbL

Percent Carrier Recovery =

NOTE: 64.2 = Half Life for Y-90 and Rec. =

IME OF SEPARATION st} 4:30Rmax
HIDATE OF SEPARATION soy| 96 {DETECTION LIMIT (Ld) 3.56
TIME OF COUNT (Toc)l :00{Sr-89/90 CONC. in pCHL 1.2350E+00
DATE OF COUNT {poc)l -05)‘04!96

Sample Count Rate (Rs) = (Total Counts (TC)/ Count Time (CT)) - Background in cpm (BKG)
REPLACE RS WITH RMAX IF RS<=L¢cAND RS>=0 OR REPLACE RS WITH Lc¢ IF RS<0
RS*DF*DDF*1000/((C1+C2*(1-e to the power of ({-natural log 2)/64.2*DT))}*SS*REC*2220000)

Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000}))
Refative Counting Efror = The Square Root of ((TC + BKG * CT)/(TC - BKG * CT)*1.96)
(Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + {TOC - ST}/ 100
DETECTION
- 1Sr-89/90 CONCENTRATION 1.24E-03 pCiimL LEVEL
RELATIVE COUNTING ERROR 1.8% 3.58E-06
BCilL
|PERCENT CARRIER RECOVERY 90.6%
IAnalyst: . N DPB Date: 07-May-96
Signature of Chemist: =AU JLS Date:  5//3/9 e
STANDARD.WB1 REV 1.2 22010NML \l
<147
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WORKBOOK PAGE: BLANK2

LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

BLNK PREP

Type > IDETECTOR NUMBER 12|CARRIER ADDED in mL
| OTAL COUNTS (Tc)l - 62lGROSS WEIGHT
ZICOUNT TIME In MINUTES €T O{TARE WEIGHT
I JBACKGROUND in cpm {BKG)} INET WEIGHT
/ SAMPLE VOLUME in mL (SS) | 0/DELTA TIME (HOURS)
\ [DILUTION FACTOR (ORL 7
”/”5’?/ DIGEST FACTOR (g/L) (Dg/L ‘, i L
| AMPLE COUNT RATE (Rs) 53.70 [SR-80 EFFICIENCY FACTOR (c1) 0.4180
7 Batch Numbar CRITICAL LEVEL (Le) 4.83/Y-90 EFFICIENCY FACTOR {c2) 0.4660
I IME OF SEPARATION (ST 14:30[Rmax NIA
: 77 IDATE OF SEPARATION (SD)f ' (Ld) 9.76
ITIME OF COUNT (Tocyi Sr-89/90 CONC in pCilg 2.7131E-01
e Rl P DATE OF COUNT (DOC)] '
kSample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in uCifg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*1000*DFA(C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractionai Carrier Recovery (W2-W1}/ (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT)/(TC - BKG * CT)*1.98)
Percent Carrier Recovery = (Net Weight / Expected weighf) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time {hours) = ((DOC - SD} * 24) + (TOC - ST)/ 100
DETECTION
Sr-89/90 CONCENTRATION 2.71E-01 uCilg | LEVEL
RELATIVE COUNTING ERROR 30.6% 4.93E-02
72 uCirg
- {PERCENT CARRIER RECOVERY 85.3%
Analyst: . IEAY DPB Date: 07-May-96
Signature of Chemist: - w JLS Date: <713/

BLANK WB1 REV 1.2 22010NML Y

<1473
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VnC-I0-VADRATL, TEVL T
WORKBOOK PAGE: SAM4
LA-220-101/D-1  Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE
ST DETECTOR NUMBER 12[ICARRIER ADDED in mL (CVAY:
SAMPLE ITOTAL COUNTS (TC) .4 i BB5T{GROSS WEIGHT (W2)
TRElE ZHCOUNT TIME In MINUTES (CT)i 10 Wik
BACKGROUND in cpm (BKG) | INET WEIGHT W3)

“{SAMPLE VOLUME in mL {SS) DELTA TIME HOURS) DT
DILUTION FACTOR {DF) | SRR e
“HDIGEST FACTOR (g/L) (DgiL 2.1076 S : ﬁgﬁ %?s%

JSAMPLE COUNT RATE {Rs) 877.40|SR-90 EFFICIENCY FACTOR {C1) 0.4180

el Nuiber s [CRlTICAL LEVEL {Lc) 1.745Y-80 EFFICIENCY FACTOR {C2) 0.4660
IME OF SEPARATION (sT) 30 [Rmax NIA

“IDATE OF SEPARATION {sD)f: [DETECTION LIMIT (Ld) 3.56

fTIME OF COUNT (ToC): :40 iSr-89/90 CONC in uClig 4.3135E+00

DATE OF COUNT (pocyj

Sample Count Rate {Rs) = (Totaf Counts (TC) / Count Time (CT)) - Background in cpm {BKG)
Sr-89/90 CONC in pCifg Replace RS with RMAX if RS<=L¢ and RS>=0 or Replace RS with Lc if RS<0
RS*1000*DF/((C1+C2%(1-e to the power of {(-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1}/ (CVA * 0.1000))
Relative Counting Error = The Square Root of {{TC + BKG * CT) /(TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = {{(DOC - SD) * 24) + (TOC - ST}/ 100

DETECTION
-1Sr-89/90 CONCENTRATION 4.31E+00 uCilg LEVEL
ARELATIVE COUNTING ERROR 2.1% 1.75E-02
..... ! uCifg
- 184025 IPERCENT CARRIER RECOVERY 87.5%
Analyst: L O\ A\ DPB Date: 07-May-96
Sighature of Chemist; ,w/ % JLS Date: 5/ /_3/99
SAMPLE.WB1 REV 1.2 22010NML \
<3140

I22010NVOUTSRE180.WB1 05/07/96



- - -rm L
yerrfam T VTN E "“,P-" P {
5 ik et Pi vip i uwm W

CIE BN A

WORKBOOK PAGE: DUPS
LA-220-101 / D-1
R TR

Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

i fDETECTOR NUMBER _ _12]ICARRIER ADDED In mL
IWOTAL COUNTS (TC)y::: B827IGROSS WEIGHT
#COUNT TIME In MINUTES {cT) 10JTARE WEIGHT
BACKGROUND In cpm (BKG) ;
SAMPLE VOLUME in mL {SS)
DILUTION FACTOR (DF)}}:::
: (Dg/L e S i
SAMPLE COUNT RATE {Rs) R-90 EFFICIENCY FACTOR {C1) 0.4180
SICHNumBEY - |CRITICAL LEVEL (L) Y-00 EFFICIENCY FACTOR (C2) 0.4660
96004032 ITIME OF SEPARATION (ST)f 30 [Rmax N/A
DATE OF SEPARATION {SD)i IDETECTION LIMIT (Ld) 3.56
IME OF COUNT (TOC) ISr-89/90 CONC In uCig 4.3647E+00
DATE OF COUNT {DOC}}}:
Sample Count Rate {Rs) = (Total Counts (TC} / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in uCifg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*1000*DF/((C1+C2*(1-e to the power of ({-natural log 2)/64.2*DT)))*S$*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Rogot of ((TC + BKG = CT)/ (TC - BKG * CT)*1.96)
Percent Carrier Recovery = {Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002,
Delta Time {hours) = ((DOC - SD) * 24} + (TOC - ST)/ 100
. DETECTION
“1Sr-89/90 CONCENTRATION 4.36E+00 pCllg | LEVEL
-'liELATIVE COUNTING ERROR 21% 1.82E-02
i pCifg
$-102. IPERCENT CARRIER RECOVERY 85.6%
Analyst: o War DPB Date: 07-May-96
Signature of Chemist: ﬁ—w JLS Date: S //3 /%
SAMPLE WB1REV 1.2 22010NML
<150

[22010NVOUT\SRB180.WBA 05/07/96



WORKBOOK PAGE: SAMS
LA-220-101 / D-1
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S$r-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

SAMPLE

SHDETECTOR NUMBER 12 JCARRIER ADDED In mL.
OTAL COUNTS {TC): 1 783291GROSS WEIGHT (W2)
_~>Z”°“§LCOUNT TIME in MINUTES {CT} ITARE WEIGHT Wik
IBACKGROUND in cpm (BKG) JINET WEIGHT {W3)
SAMPLE VOLUME In mL {5S) IDELTA TIME (HOURS DT
[DILUTION FACTOR (DF) e
Aty '%«’&*%%@:DIGEST FACTOR (g/L) (D g/L 2.1308 : o
SOLID ISAMPLE COUNT RATE (Rs) 7824.60jSR-90 EFFICIENCY FACTOR (C1)
AfCR NLMBEr | CRITICAL LEVEL {Lc) 1.74{Y-90 EFFICIENCY FACTOR (C2)
96004032 IME OF SEPARATION {ST) 0 [Rmax
DATE OF SEPARATION (SD) 8 [DETECTION LIMIT {Ld) 3.56
IME OF COUNT (TOC)|" . )0 [Sr-89/90 CONC In pClg 3.8249E+01
¢ DATE OF COUNT {DOC) :%*.05!04!96
FUSIONO1
596T001584
Sample Count Rate (Rs) = (Total Counts (TC} / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCifg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with L.c if RS<0
RS*1000*DF/((C1+C2*(1-e to the power of {(-natural log 2)/64.2*DT)})*SS*DDF*REC*2220000)
NOTE: 84.2 = Half Life for Y-80 and Rec. = Fractional Garrier Recovery ((W2-W1)/ (CVA * 0.1 000))
Relative Counting Error = The Square Roct of ((TC + BKG * CT)/ (TC - BKG * CT)*1.96)
Percent Carrier Recovery = {(Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
IDelta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) 7 100
DETECTION
.1Sr-89/90 CONGENTRATION 3.82E+01 pCllg_ LEVEL
I?ELATIVE COUNTING ERROR 0.7% 1.74E-02
uCilg
. [PERCENT CARRIER RECOVERY 86.8%
Analyst: . AN DPB Date: 07-May-96
'Signature of Chemist: B y; JLS Date: 3//13/96
SAMPLE WB1 REV 1.2 22010NML
2151

I22010N\OUT\SRB180.WE1

05/07/96
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WORKBOOK PAGE: DUP7
LA-220-101 / D-1

Sr-89/90 : LA-220-101 {D-1}, 102

L Low meo M

4
N Lo/ AL
E :;v'i'gp-‘!‘ iy P J-

(E-3), 104 (D-1)

st IDETECTOR NUMBER 12|/CARRIER ADDED In mL
QOTAL COUNTS (TC} EHGROSS WEIGHT
ICOUNT TIME In MINUTES {CT) 0STARE WEIGHT
IBACKGROUND in cpm (BKG) } INET WEIGHT
ZISAMPLE VOLUME in mL (SS)|| 0.100JDELTA TIME {HOURS
DILUTION FACTOR (DF) f it g % . % »g**é*‘* B :
roe—— 3 SR
=HIDIGEST FACTOR (g/L) (D gL 2.1512 S
SAMPLE COUNT RATE (Rs) 8185.90 [SR-90 EFFICIENCY FACTOR {C1) 0.4180
- CRITICAL LEVEL (Lc} Y-80 EFFICIENCY FACTOR {C2) 0.4660
ITIME OF SEPARATION (ST JRmax N/A
DATE OF SEPARATION {SD) B8[DETECTION LIMIT {Ld) 3.56
IME OF COUNT (roc)f 3Sr-89/90 CONC In pClig 3.9482E+01
AT Pie P “{DATE OF COUNT {DOC)f 6
FUSIONO1
Sample Count Rate {(Rs) = (Total Counts (TC}/ Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC inuCifg Replace R$ with RMAX if RS<=Lc and R$>=0 or Replace RS with Le if RS<0
RS*1000*DF/((C1+C2*(1-¢ to the power cf {(-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery {({(W2-W1) / ({CVA * 0.1000})
Relative Counting Error = The Square Roct of ({TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
SON Delta Time (hours) = {{(DOC - SD} * 24) + (TOC - ST) / 100
05/07/96
tygis Date DETECTION
5103196 - ~|Sr-89/90 CONCENTRATION 3.95E+01 pcCifg | LEVEL
s
. 02:30:PM RELATIVE COUNTING ERROR 0.7% 1.72E-02
uCilg
“|[PERCENT CARRIER RECOVERY 86.8%
Analyst: . afln DPB Date: ___  07-May-96
Signature of Chemist: iy JLS pate: = /73/94
SAMPLE WB1 REV 1.2 “22010NML v
24152

22010NVOUT\SRE8180.WB1

05/07/96
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WORKBOOK PAGE: SAMB
LA-220 101 /DA
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Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

SAMPLE

SHIDETECTOR NUMBER

_12/CARRIER ADDED in mL

OTAL COUNTS

(TC)

158 JGROSS WEIGHT

OUNT TIME in MINUTES

(CT)

ITARE WEIGHT

{BKG) ET WEIGHT
{S8)
(DF)
(D giL
{Rs} ENCY FACTOR {C1} X
inIEr (L) Y-80 EFFICIENCY FACTOR {C2)} 0.4660
ITIME OF SEPARATION s ]IRmax N/A
____ DATE OF SEPARATION (SD) {Ld) 3.56
"o IfTIME OF COUNT {(TOC) | 3:35|Sr-89/90 CONC In pcClg 4.0125E+01
IDATE OF COUNT (pocy '
FUSIONO1
S96T001585
Retr £a Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCilg Replace RS with RMAX if RS<=lc and RS>=0 or Replace RS with Le if RS<0
RS*1000*DFA{C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*"SS*DDF*REC*2220000}
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000)}
Relative Counting Error = The Square Root of ((TC + BKG * CT) /(TC - BKG * CT)*1.96)
Percent Carrier Recovery = {Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * (.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
...... Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST)/ 100
DETECTION
Fr-asmo CONCENTRATION 4.01E+01 uCilg | LEVEL
FRELAT!VE COUNTING ERROR 0.7% 1.98E-02
pCilg
$-102: : [PERCENT CARRIER RECOVERY 85.5%
Analyst: N DPB Date: 07-May-96
Signature of Chemist: B‘ —W JLS Date: $//3/7C
SAMPLE WB1 REV 1.2 22010NML Y
24153

1\2201ONVOUT\SR8180.WB1

05/07196
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LA-220-101 /D1

1 B

s R YA

DETECTOR NUMBER 12|{CARRIER ADDED jn mL (CVA)
IFOTAL COUNTS 3129|GROSS WEIGHT (wWz)

(CT)

ARE WEIGHT -

wi1)

(BKG)

.3INET WEIGHT

(W3)

BACKGROUND in cpm

AMPLE VOLUME in mL

(SS)

(DELTA TIME (HOURS

001

TR

IDILUTION FACTOR

(DF)}::

1.8498

oT

DIGEST FACTOR (g/L) (D giL .
AMPLE COUNT RATE (Rs)|  6804.60[SR-80 EFFICIENCY FACTOR (c1)
L)l 1.74]v-90 EFFICIENCY FACTOR 2l
(sTNf 30{Rmax
(SD) )8 IDETECTION LIMIT {Ld)
(TOC) 151S-89/80 CONC In iCirg _ 3.9347E+01

(DOC)}

Sr-89/90 CONC in uCifg

Sample Count Rate (Rs) = {Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Replace R3 with RMAX if RS<=Lc¢ and RS>=0 or Replace RS with Lc if RS<0

RS*1000"DF/({C1+C2"(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1)/ (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT}/ (TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = {{DOC - SD} * 24) + (TOC - ST)/ 100

DETECTION
-lir-salgo CONCENTRATION 3.93E+01 HCg | LEVEL
RELATIVE COUNTING ERROR 0.8% 2.06E-02
7 HClig
5102 _|PERCENT CARRIER RECOVERY 84.7%
Analyst: L 2 DPB Date: 07-May-96
Signature of Chemist: R N’ﬂ] JLS Date: s7/13/9(
SAMPLE W81 REV 1.2 22010NML [
2154

\22010NVOUT\SRE180.WB1

05/07/86
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06/03/96 14:44
A-0004-1

LABCORE Data Entry Template for Worklist# 9538

Page:

Analyst: KN7 _Instrument: ABOO __ /O Book# 985 (.
Method: LA-220-101 Rev/Mod t]”/

Worklist Comment: S102. Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project
1 STD @SR90-01 SOLID

2 BLNK-PREP @SR90-01 SOLID

3 BLNK/BKG @SR90-01 SOLID

4 SAMPLE S96T000870 0 F @SR90-01 SOLID 96000030 S102

Analytes Reguested: SR90-01 , SR%0-01C, SRS0-01E
5 pUP S96T000B70 0 F @SR90-01 SOLID

6 SAMPLE $96T000871 0 F @SR90-01 SOLID 96000030 5102
Analytes Requested: SR%0-01 , SR90-01C, SR3%0-01E

7 DOP S96T000871 0 F @SR90-01 SOLID

Final page for worklist # 9538
D Homan 5%

Analyst Signature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Cad21 55



_ VIRO-CT-UNADPATE, TEV.
worklistrad Version 0.0 04/18/96 Page:
06/06/96 10:24

LABCORE Completed RadChem Report for Worklist#: 9538

Analyst: knt Instrument: AB10 Book# _ABSL
Method: Lh-930-10V  Rev/IMod _ D-\

Worklist Comment: S102. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1 5™ 0  ®5R90-01 SRS0-01L SOLID 1.23E-03 1.26E-3 102.439 % Racovery
1l 5TR 0 @SR30-01 SRS0-01C SOLID 1400 8.97E+01 89,700 % Recovary
1 STp 0 @3R80-01 SR30-01E SOLID : 1.00 1.85E+00 1.880 % Ct. Erro
2 BLNK-PREFP 0 @5R90-01 SRSG-01 SOLID 1 1.78E-1 . 0.178 uCi/g
2  BLNK~PREP 0 @#3R80-01 SR®0-01C SOLID 100 . 9.02E+01 $0.200 % Recovery
2 BLRK-FREP 0 @SR90-01 SRS0-01E SOLID 1.00 1.65E+01 15.500 . uci /g
3 BLNK/BEKG - .0 @BR90-01 SRS0-01 BOLID "1 3.53E+00 3.530 BLNK/BEG
4 SAMPLE 896T000B70 0 F @SR90-01 SR90-01 SOLID R/p 5.83E+00 269.0a-004 uCi/g
4 SAMPLE  S96TO00870 0 F ®SR90-01 SK90-0iC SOLID .77 N 9.15E+01 0.08+000 % Recovery
4 SAMPLE SBGTOGQBTO 0 F @SR20-01 SR90-01E SOLID NZA;__ 2.16E+00 0.0e+000 % Ct. Error
S Dﬁ?_ S96T000870 O F @SR30-01 SR90-01 SOLID S.83E+0 6 .05E+0 3.704 RPD
5 DUP  896T000870 O F @SR90-01 SRH0-01C SOLID 100 8.B7E+D1 Bg.700 % Recovery
5 DUP : S9ET000R70 O F @SR90-01 SR90-01E SOLID 1.00 2.05B+00 2.050 % Cnt Err
6 SAMPLE S96T000871 © F @SR90-01 SR90-01 SOLID N/AR___ 3.81E+00 236.0e-004 uCi/g
6 SAMPLE  SS6TO00B7L 0 F ®8RS0-01 SR90-01¢C SOLID 7 8.97E+01 0.0a+000 % Recovery
& SAMPLE S96TOQ08BT1 O F @SR50-01 SR90-01E SCLID N[h;__ 2.51E+00 d.0a+000 % Ct. Errer
7 DUP 596T000§71 0 F  @SR90-01 SR50-01 SOLID 3.B1E+D 31.77B+0 1.955 RPD
7 DUP 596T000871 O F @SR90-01 SR90-01C SOLID 100 4, 31E+01 9¢.100 % Recovary
7 DUP S536TOCDB71 0 F W@SR90-01 SRS0-01R SOLID 1.00 2.48E+00 2.480 % Cat Erp
L] -

Final page for worklist# 9538

Analyst Signature Date Analyst Signature Date

5 . _—
' %?Lz_u/u/qc,
WEer pigna (< ate

Units shown for QC (BLK/BKG) may not reflect the actual units.

24156
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WORKBOOK PAGE: STD1
Sr-89/90 : LA-220 101 (D-1), 102 (E-3), 104 (D-1) LIQUIDS : STANDARD
EREDETECTOR NUMBER CARRIER ADDED in mL {CVA)

[TOTAL COUNTS {TC) GROSS WEIGHT (W2)
B COUNT TIME in MINUTES {CT) ARE WEIGHT {W1)
BACKGROUND in cpm (BKG)| {W3)
lSAMPLE VOLUME in mL (58) D

ISR-90 EFFICIENCY FACTO

- CRITICAL LEVEL {Le) 1.91;Y-80 EFFICIENCY FACTOR (C2}| 0.4503
3 IME OF SEPARATION (S Rmax N/A
DATE OF SEPARATION {SD) DBI0S/9BIDETECTION LIMIT {Ld}) 3.80
TIME OF COUNT (TOC) Sr-89/90 CONC. in pCilL 1.2561E+00

§i DATE OF COUNT {DCC)
STANDARD BOOK #
STANDARD VALUE in uCi/mL I 1.2252E-03

Sample Count Rate (Rs} = {Total Counts (TC) / Count Time {CT)) - Background in cpm (BKG)

Sr-89/90 CONC in pCi/mbL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<D
RS*DF*DDF*1000/(C1+C2*(1-e to the power of {{-natural log 2)/64.2*DT)}))*SS*REC*2220000)

NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery (W2-W1} / (CVA * 0.1000))
Relative Counting Error = The Sguare Root of ((TC + BKG * CT) /{TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours} = ((DOC - SD) * 24) + (TOC - ST) / 100
DETECTION
Sr-89/90 CONCENTRATION 1.26E-03 HCimL LEVEL
RELATIVE COUNTING ERRCR 1.9% 4 46E-06
HCiL
PERCENT CARRIER RECOVERY 89.7%
Analyst: KNT Date: 06-Jun-96
Signature of Chemist: CaeRA3d N, o O JLS Date: v /6 [Ty

STANDARD.WB1 REV 1.2 c’22010NML T

1122010NYOUT\SRI538.WB1 0B/06/96



HH\,‘“V- 7 Gy Vs

WORKBOOK PAGE: BLANK2
LA220-101ID-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) LNK-PREP

- DETECTOR NUMBER 10JCARRIER ADDED In mL {CVA)
| OTAL COUNTS (ro)l 3 ‘i.cr;Ross WEIGHT (W2)
% BRCOUNT TIME In MINUTES cnl ARE WEIGHT w1l
(BKG) NET WEIGHT (W3) 0.0902
SAMPLE VOLUME In mL (SS) 0JDELTA TIME (HOURS DT 7.50

DILUTION FACTOR
@DIGEST FACTOR (gil) (D g 1.6156
SAMPLE COUNT RATE {Rs) 25.30SR-90 EFFICIENCY FACTOR (c1) 0.4051
RITICAL LEVEL (Lc) 1.91]¥-80 EFFICIENCY FACTOR (C2) 0.4503
ME OF SEPARATION siRmax NIA
BRADATE OF SEPARATION MEIDETECTION LIMIT (Ld) 3.90
IME OF COUNT 5]Sr-89/80 CONC In pCilg 1.7768E-01
DATE OF COUNT

Sample Count Rate (Rs)} = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with L¢c if RS<0
RS*1000*DF{C1+C2%(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 84.2 = Half Life for ¥-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT)/ (TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure | A-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST}/ 100

DETECTION
Sr-89/90 CONCENTRATION 1.78E-01 pcCifg | LEVEL
RELATIVE COUNTING ERROR 16.5% 2.74E-02
uCilg
PERCENT CARRIER RECOVERY 90.2%
Analyst. KNT Date: 06-Jun-96

Signature of Chemist: a%%& LS LS Date: & /U /%
BLANK.WB1 REV 1.2 22033NML

122010NVOUT\SRO538.WB1 06/06/96
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WORKBOOK PAGE: SAM4

LA-220-101/D-1  Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) . [ SAMPLE
A EEDETECTOR NUMBER 10§CARRIER ADDED in mL
[ sampLE  [TOTAL COUNTS 85381GROSS WEIGHT

BREANICOUNT TIME in MINUTES

gy
[ 9538 |BACKGROUND in cpm
; ! BRFASAMPLE VOLUME in mL
) [DILUTION FACTOR
BRI DIGES T FACTOR (g/L)
Ima!_ AMPLE COUNT RATE
. BRERCRITICAL LEVEL
96005712 IME OF SEPARATION
ERRRRDATE OF SEPARATION
IME OF COUNT
DATE OF COUNT

ISR-90 EFFICIENCY FACTOR
1.81|Y-80 EFFICIENCY FACTOR {(C2)p . 0.4503
15JRmax N/A
DETECTION LIMIT {Ld) 3.90
ISr-89/90 CONC in pCilg 5.8271E+00

Sample Count Rate (Rs} = (Total Counts {TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in uCifg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*1000*DFA(C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000) '
NOTE: €4.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery (W2-W1)}/ (CVA * 0.1000))
Relative Counting Error = The Square Root of {{TC + BKG * CT) / (TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24} + (TOC - ST)/ 100

DETECTION
r-88/90 CONCENTRATION 5.83E+00 pcCilg | LEVEL
RELATIVE COUNTING ERROR 2.2% 2.69E-02
HClig
PERCENT CARRIER RECOVERY 91.5%
lAnalyst: KNT Date: 06-Jun-96
Sighature of Chemist: C o o T JLS Date: e /e

1Y L]

SAMPLE.WB1 REV 1.2 22010NML

<159

[:\2201ONVOUTISR9538.WB1 06/06/96
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WORKBOOK PAGE: DUPS
LA-220-101/D-1__ Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1),
R DE TEC TOR NUMBER 10|[CARRIER ADDED In mL
I_EI!J- OTAL COUNTS PAE7IGROSS WEIGHT
ICOUNT TIME in MINUTES :
BACKGROUND In cpm
i sAMPLE VOLUME In mL

DILUTION FACTOR
RDIGEST FACTOR (g/L) N :
SAMPLE COUNT RATE R-80 EFFICIENCY FACTOR
RECRITICAL LEVEL 1.91{Y—90 EFFICIENCY FACTOR (C2) 0.4503
IME OF SEPARATION N/A
' DATE OF SEPARATION MHDETECTION LIMIT (Ld) 3.90
: IME OF COUNT 01Sr-89/60 CONC in uciig 6.0453E+00
BDATE OF COUNT (DOC)
Sample Count Rate {Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCifg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS"1000*DF/A{C1+C2*(1-e to the power of {{-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery (W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96}
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA* 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time {hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
DETECTION
Sr-88/90 CONCENTRATION 6.05E+00 pCiig LEVEL
RELATIVE COUNTING ERROR 2.0% 2.52E-02
HClg
[PERCENT CARRIER RECOVERY 88.7%
Analyst: _KNT Date: 06-Jun-96
Signature of Chemist: %é; 9 ae 2 JLS Date: /e /9¢
SAMPLE.WB1 REV 1.2 22010NML ‘

2160

[22010NOUTSR9538.WB1 08/06/96
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WORKBOOK PAGE: SAM6
LA-220-101 ! D 1 S$r-89/90 : LA-220-101 (D-1), 102 (E-3), 104 {(D-1)

BDETECTOR NUMBER

\ SAMPLE " roTaL counts

COUNT TIME in MINUTES

1.8708

e e DIGEST FACTOR (g/L.) :
|m§!_ SAMPLE COUNT RATE 628.60 [SR-80 EFFICIENCY FACTOR
MRCRITICAL LEVEL 1.91]Y-80 EFFICIENCY FACTOR 0.4503
IME OF SEPARATION : NIA
ATE OF SEPARATION {Ld} 3.80
IME OF COUNT 3.8080E+00
i A s ATE OF COUNT
FUSIONO‘I
ample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
ASr-89/90 CONC in uCilg Replace RS with RMAX if R$<=Lc and RS>=0 or Replace RS with Lc if RS<0
S*1000"DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))"SS*DDF*REC*2220000)
INOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
elative Counting Error = The Square Root of ((TC + BKG * CT}/ {TC - BKG * CT)*1.86)
ercent Carrier Recovery = (Net Weight / Expected weight) * 100
OTE: Expected weight = CVA * 0.1
etection Levels and Less Than Values are determined from Procedure LA-508-002.
elta Time (hours) = ((DOC - SD} * 24) + {TOC - ST)/ 100
DETECTION
r-88/90 CONCENTRATION 3.81E+00 pCiilg { LEVEL
ELATIVE COUNTING ERROR 2.5% 2.36E-02
uClig
IPERCENT CARRIER RECOVERY 89.7%
Analyst: KNT Date: 06-Jun-96
Signature of Chemist: Qﬁ% JLS Date: ( /C_: / G
SAMPLE WB1 REV 1.2 7 z2z010NML

122010NYOUT\SRE538 WB1 06/06/96
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WORKBOOK PAGE: DUP7

LA-220-101/ D-1 Sr-89l90 LA-220-101 (D-1), 102 (E-3), 104 (D-1)
10JCARRIER ADDED in mL
{GROSS WEIGHT

OUNT TIME In MINUTES

| "~ 9538 [BACKGROUND In cpm

4 e SOSY I S AMPLE VOLUME in mL
@SR80-01 IDILUTION FACTOR

ERRIDIGEST FACTOR (g/L) v ey .
im!_ SAMPLE COUNT RATE R-90 EFFICIENCY FACTOR 0.4051
SO C RITICAL LEVEL 1.94 [Y-80 EFFICIENCY FACTOR (€2) 0.4503

JRmax NIA
1 E]DETECTION LIMIT {Ld) 3.90
15r-89/80 CONC In pClig - 3.7737E+00

‘. IME OF SEPARATION
S DA TE OF SEPARATION
IME OF COUNT
EIDATE OF COUNT

B SIONO

896T000871
f 5% §Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
1Sr-89/90 CONC in uCifg Replace RS with RMAX if RS<=L¢ and R$>=0 or Replace RS with Lc if RS<0
S*1000*DF/{((C1+C2*(1-e to the power of {{-natural log 2)/64.2*DT))y*SS*DDF*REC*2220000)
INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0,1000))
Relative Counting Error = The Square Root of ({TC + BKG * CT) /(TC - BKG * CT)*1.98)
Percent Carrier Recovery = {Net Weight / Expected weight} * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = {{(DOC - SD) * 24) + (TOC - ST) / 100

DETECTION
’Sr—89l90 CONCENTRATION 3.77E+00 pciig | LEVEL
RELATIVE COUNTING ERROR 2.5% 2.29E-02
uCirg
PERCENT CARRIER RECOVERY 90.1%
Analyst: KNT Date: 06-Jun-96

Signature of Chemist: %&e&\ JLS Date: ol /¢
SAMPLE WB1 REV 1.2 C7  22010NML T

<1632

11\22010NVOUTSRO538.WB1 06/06/96
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A-0004-1

VO SOWM-DP-TE

LABCORE Data Entry Template for Worklist# 9539

Page:

1

Analyst: ANMT  Instrument: ABOC /A Book# 7551

Method: LA-220-101 Rev/Mod ﬁz ‘“Z

Worklist Comment: S102. Determine sample size using ludlum. new

5 Type Sample# R A Test

1 STD @sSR90-01
2 BLNK-PREP @sR90-01
3 BLNK/BKG @SRS0-01
4 SAMPLE 596T000874 0 F @SR90-01

Analytes Requested: SR90-01
5 DUP S96T000874 0 F ®@SR90-01

& SAMPLE S596TC00875 0 F @SR90-01

Analytes Requested: SR90-01 ,

7 DUP $96T000875 0 F @BSR90-01

Matrix Group# Project
SOLID

SOLID

SOLIL

SOLID 96000030 S102

, SR90-01C, SR90-01E
SOLIL

SOLILC 96000030 5102
SR90-01C, SR90-01E

SOLID

Final page for worklist # 9539

Zz/% Do LS

Analyst Signature Date

Data Entry Comments:

M o L hll eis

Analyst Signat Date
L.c s

S = Worklist Slot Number, R = Replicate Number, A



Bp e T teqn g
worklistrad Version 0.0 04/18/96 Wiil-C0-WM-DP-17C, REV. l Page: 1
06/06/96 10:09

LABCORE Completed RadChem Report for Worklist#: 9539

Analyst: knt Instrument: ABI2 Book# QRS
Method: A-220-1CjRev/iMod __ -\

Worklist Comment: S102. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit

1510

1810 8.86E+01

181D T 4

2 BLNK-PREP

2 BLNKZPREP ' i 93E+01

2 BLNK-PREP 0 6. 20E+01

3 BLNK/BKG o 3006400

4 SAMPLE 896T0008?4_ 0F @ 5. s1e+o1”

4 SAMPLE ;sosxoooaza;quf-;asa90'uag i

4 SAMPLE  S96TOD0B74 O F @SR90-01 SR9O-OTE SOLID

Soup | S96TO0DBP4 O'F @SR90-01 SR9O-D1 SOLID.

5 DUP 967000874 O F  @SR90-01 SR90-01C SOLID

5DUP - §96TO00874 0 F. ‘@Sk90-01 SR9O-O1E SOLID '

6 SAMPLE  S96T000875 O F asR90-01 SR90-01 SOLID

6 SAMPLE : 'S96TOD0B7S ' 0 F '@sRe0-01 SR90-01C SOLID 00 % _aepnvér_yi;;;;:s; e

6 SAMPLE  S96T000875 O F @SR90-01 SRY0-C1E SOLID % €t. Error

70U S96TO00B7S 0 F  @5R90-0% 'SR90:D1''SOLID CUUZTBERT U 4842 R o

7 pup $96TO00875 0 F @SR90-01 SR90-01C SOLID 100 B8.87E+01 %Recovery

7 bup /5967000875 0 F - @SR90-01 SR9O-01E 'SOLID - -i1.00: ' 8.82€-01 ' b ERR L
Final page for workllst# 9539

Analyst Signature Date Analyst Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.

<164



WORKBOOK PAGE: STD1 L Ry RA
Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) LIQUIDS WinC-CL-wM-DP-17S, REV. Ls':m
: - DETECTOR NUMBER 12[CARRIER ADDED in mL (CVA) 1.000
_ OTAL COUNTS (TC) 10999 |GROSS WEIGHT (W2) 7.1852
COUNT TIME in MINUTES (CT) 10{TARE WEIGHT (W) 7.0966
m_ BACKGROUND in cpm (BKG) 1.0iNET WEIGHT (W3)
AMPLE VOLUME in mL (SS) 1.000 [DELTA TIME (HOURS) (DT)
@SR90-01 IDILUTION FACTOR (DF) 1
DIGEST DILUTION FACTOR  DDF 1}
LIQuUID ISAMPLE COUNT RATE (Rs) 1098.90|SR.90 EFFICIENCY FACTO (C1) 0.4180
CRITICAL LEVEL (Lc) 0.60]lY-90 EFFICIENCY FACTOR  (C2) 0.4660
96005713 IME OF SEPARATION (ST) 11:05 [Rmax N/A
_____ DATE OF SEPARATION (SD) 06/05/96 DETECTION LIMIT (Ld) 1.30
-— IME OF COUNT (TOC) 18:22|Sr-89/90 CONC. in uCilL 1.2327E+00
DATE OF COUNT {DOC) 06/05/96
— STANDARD BOOK # 9B56
STANDARD VALUE in pCi/mL 1.2252E-03

45r-89/90 CONC in pCi/mL

NOTE: 64.2 = Half Life for Y-90 and Rec. =

Sample Count Rate (Rs) = (Total Counts (TC) f Count Time (CT)) - Background in cpm (BKG)
REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<0
RS*DF*DDF*1000/({C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT))}*SS*REC*2220000)

: Fractional Carrier Recovery {(W2-W1) / (CVA * 0.1000))
[Retative Counting Error = The Square Raot of ((TC + BKG * CT) /(TC - BKG * CT)*1.96)

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
DETECTION
Sr-89/90 CONCENTRATION 1.23E-03 pCi/mL LEVEL
1105 AM IRELATIVE COUNTING ERROR 1.9% 1.45E-06
pCifL
IPERCENT CARRIER RECOVERY 88.6%
Analyst: KNT Date: 06-Jun-96
JLS Date: Glyfag |

_Sﬂnature of Chemist:

A ol ke
(RONML

STANDARD.WB1 REV 1.2 22




r ~ T tege =" !
WORKBOOK PAGE: BLANK2 WRCS-CO-MHDP-7E, B2V /
LA-220-101/D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) BLNK-PREP
o DETECTOR NUMBER 12 |CARRIER ADDED in mL {CVA) 1.000
BLNK-PREP OTAL COUNTS (TC) 30|GROSS WEIGHT {W2) 7.3102
COUNT TIME in MINUTES (CT) 10{TARE WEIGHT {wWt) 7.2209
9539 BACKGROUND in cpm (BKG) 1.0|NET WEIGHT {W3} 0.0893
AMPLE VOLUME in mL (SS) 0.100 |DELTA TIME (HOURS)
SR90-01 DILUTION FACTOR (DF) 1
DIGEST FACTOR (g/L) (D g/l 2.2564 8 e
SOLID AMPLE COUNT RATE (Rs) 2.00|SR-90 EFFICIENCY FACTOR (C1) 0.4180
CRITICAL LEVEL (Lc) 0.60 [Y-80 EFFICIENCY FACTOR (C2) 0.4660
96005713 IME OF SEPARATION {ST) 11:05|Rmax N/A
DATE OF SEPARATION {SD) 06/05/96 |DETECTION LIMIT {Ld) 1.30
0 IME OF COUNT {TOC) 18:35(Sr-89/90 CONC in uCiIg 9.8428E-03
DATE OF COUNT {DOC} 06/05/96
N/A
W1.9539
o Sampie Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
WB27811 Sr-89/90 CONC in uCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*1000*DF/({C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT))*SS*DDF*REC*2220000}
SLHz2 NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery (W2-W1) / (CVA * 0.1000))
- Relative Counting Error = The Square Roct of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
JLS Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA* 0.1
KNT Detection Levels and Less Than Values are determined from Procedure LA-508-002.
- Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
06/06/96
yals 0. DETECTION
06/05/96 ISr-89/90 CONCENTRATION 9.84E-03 pCiIL LEVEL
TR -
11:05 AM RELATIVE COUNTING ERROR 62.0% 6.38E-03
i : # uCilg
$102 [PERCENT CARRIER RECOVERY 89.3%
lAnalyst: KNT Date: 06-Jun-96
Signature of Chemist: QMDJ JLS Date: i faL,

BLANK WB1 REV 1.2

2204aNML
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WORKBOOK PAGE: SAM4

i r':\fii-” DP 1l’v,

LA-220-101/D-1  Sr-89/90 ;: LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE
STy DETECTOR NUMBER 12|CARRIER ADDED in mL (CVA) 1.000
I SAMPLE  |TOTAL COUNTS (TC) 117814 |GROSS WEIGHT (W2) 7.3208
B 222 EJCOUNT TIME in MINUTES {CT 10 TARE WEIGHT (W1} 7.2319
IBACKGROUND in cpm {BKG) 1.0[NET WEIGHT
SAMPLE VOLUME in mL {SS) 0.100 ||DELTA TIME (HOURS}
IDILUTION FACTOR {DF) 1}
TIDIGEST FACTOR (g/L) (D g/L 2.7564] il i Erinl
|[SAMPLE COUNT RATE {Rs)| 11780.40fSR-90 EFFICIENCY FACTOR 0.4180
{CRITICAL LEVEL {Lc) 0.60[Y-90 EFFICIENCY FACTOR 0.4660
IME OF SEPARATION (ST) 11:05 [Rmax N/A
IDATE OF SEPARATION (SD)]  06/05/96 [DETECTION LIMIT {Ld) 1.30
ITIME OF COUNT (TOC) 18:50|Sr-89/90 CONC in yCiig 5.80B9E+01
DATE OF COUNT (DOC)}  06/05/96]
FUSIONO1
| S96T000874
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
wB27811 Sr—BQIQO CONC in uCifg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
IRS*1000*DF/({C1+C2*(1-e to the power of ({-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
| SLH2 ___ INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
: Relatwe Counting Error = The Square Root of ((TC + BKG " CT) /(TC - BKG * CT)*1.96)
;_ Percent Carrier Recovery = (Net Weight / Expected weight) * 100
INOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
iDelta Time (hours) = ((DOC - SD) * 24) + (TOC - ST}/ 100
: DETECTION
Sr-89/90 CONCENTRATION 5.81E+01 uCifg | LEVEL
IRELATIVE COUNTING ERROR 0.6% 6.39E-03
i uCiig
[PERCENT CARRIER RECOVERY 88.9%
Analyst: KNT Date: 06-Jun-96
Signature of Chemist: %&a&_@/ JLS Date: L /v/au
2010NML

SAMPLE WB1 REV 1.2



WORKBOOK PAGE: DUP5

pEFLES T
NV i Tl

LNG-DP-1TE, VL /

LA-220-101/D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) DUP
DETECTOR NUMBER 12[CARRIER ADDED in mL (CVA) 1.000
DUP OTAL COUNTS (TC}) 117780 GROSS WEIGHT {W2) 7.3016
COUNT TIME in MINUTES (CT) 10 [TARE WEIGHT (W1) 7.2124
9539 BACKGROUND in cpm (BKG) 1.0 [NET WEIGHT (W3) 0.0892
i S ISAMPLE VOLUME in mL (SS) 0.100[DELTA TIM
SR90-01 DILUTION FACTOR {DF) 1f i
: DIGEST FACTOR (g/L) {D g/l 220168 e
SOLID SAMPLE COUNT RATE (Rs) 11777.001SR-80 EFFICIENCY FACTOR (C1) 0.4180
SCRITICAL LEVEL {Lc) 0.60[Y-90 EFFICIENCY FACTOR (C2) 0.4660
96005713 TIME OF SEPARATION (ST) 11:05 [Rmax N/A
DATE OF SEPARATION {SD}) 06/05/96 DETECTION LIMIT {Ld) 1.30
0 TIME OF COUNT {TOC) 19:00 [Sr-89/90 CONC in pCilg 5.9217E+01
F . 1JDATE OF COUNT (DOC)]|  06/05/96
FUSIONO1
$96T000874
ent.Code |Sample Count Rate {Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
WB27811 Sr-89/90 CONC in uCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
i RS*1000*DF/(C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
SLH2 NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
i y saqRelative Counting Error = The Square Root of ({TC + BKG * CT}/ (TC - BKG * CT)*1.96)
JLS Percent Carrier Recovery = (Net Weight / Expected weight) * 100
SINOTE: Expected weight = CVA * 0.1
KNT Detection Levels and Less Than Values are determined from Procedure LA-508-002.
o 8 Comj #lDelta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
06/06/96
e | e DETECTION
06/05/96 Isr-89/90 CONCENTRATION 5.92E+01 pCilg LEVEL
Analysis Tin :
11:05 AM RELATIVE COUNTING ERROR 0.6% 6.51E-03
S al ; uCifg
$102 JPERCENT CARRIER RECOVERY 89.2%
iAnalyst: KNT Date: 06-Jun-96
Signature of Chemist: : =, JLS Date: L [(; [4u

SAMPLE WB1 REV 1.2 (/22010NML



WORKBOOK PAGE: SAM6

-——

i, ey

sron e "'_"'j_' \;ui \Ji ’1::.., hw—q I

[ NIV A N

LA-220-101/D-1  Sr-89/90 : LA-220-101 {D-1), 102 (E-3), 104 (D-1) [ SAMPLE ]
- DETECTOR NUMBER 12|CARRIER ADDED in mL {(CVA) 1.000
SAMPLE OTAL COUNTS {TC) 50645 |[GROSS WEIGHT {W2) 7.1379
E o 22 dCOUNT TIME in MINUTES {CT) 10(TARE WEIGHT {W1) 7.0479
9539 BACKGROUND in cpm {BKG) 1.0 INET WEIGHT {W3) 0.0900
i ‘ SAMPLE VOLUME in mL (5S) 0. 1oo]IDELTA TIME (HOURS) (DT) 8.17
SR90-01 DILUTION FACTOR (DF) 1 i -
‘ DIGEST FACTOR (giL}) (D g/l 211368 , i s
SOLiD SAMPLE COUNT RATE (Rs) 5063.50 SR-90 EFFICIENCY FACTOR {C1) 0.4180
i ‘Niimher= ICRITICAL LEVEL (Lc) 0.60[Y-90 EFFICIENCY FACTOR {c2) 0.4660
96005713 TIME OF SEPARATION (ST) 11:05[|Rmax NIA
DATE OF SEPARATION (SD) 06/05/96 [DETECTION LIMIT (Ld) 1.30
0 IME OF COUNT (TOC) 19:15Sr-89/90 CONC in uCiig 2.6218E+01
; Pran i IDATE OF COUNT (DOC)|  06/05/96
FUSIONO1
S96T000875
] mantitodeH{Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)} - Background in cprn (BKG)
WB27811 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lg if RS<0
3 RS*1000*DF/((C1+C2*(1-e to the power of {(-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
SLH2 NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
aHil: " Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.86)
JLS Percent Carrier Recovery = (Net Weight / Expected weight) * 100
, FUINOTE: Expected weight = CVA * 0.1
KNT Detection Levels and Less Than Values are determined from Procedure LA-508-002.
= iDava Gomplete: - |Defta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
06/06/96
; ysls Date & DETECTION
06/05/96 Sr-89/90 CONCENTRATION 2.62E+01 pCi!L LEVEL
FAalysisEime. o
11 05 AM HRELATIVE COUNTING ERRCR 0.9% 6.71E-03
FES ok HCifg
81 02 HPERCENT CARRIER RECOVERY 90.0%
iAnalyst: KNT Date: 06-Jun-96
Signature of Chemist: (e Sy - JLS Date:  { fi. /Ty
SAMPLE.WB1 REV 1.2 2Z2010NML
Y A



WORKBOOK PAGE: DUP7 RISV RS0 VI TR /
LA-220-101/D-1  Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 {D-1) DUP
B . IDETECTOR NUMBER 12{CARRIER ADDED in mL (CVA) 1.000
OTAL COUNTS (TC) 49373 |GROSS WEIGHT (W2) 7.5129
COUNT TIME in MINUTES {CT) 10|TARE WEIGHT 1(wi1) 7.4242

BACKGROUND in cpm (BKG) 1.0fNET WEIGHT (W3) 0.0887

#]SAMPLE VOLUME in mL (SS) 0.100 {DELTA TIME (HOURS) 8.33
DILUTION FACTOR (DF) 1 : ;|

51+ |DIGEST FACTOR (giL) {DgL 1.9876F 1 vt s 4 e
_ SAMPLE COUNT RATE (Rs){  4936.30SR-90 EFFICIENCY FACTO 0.4180
' CRITICAL LEVEL (Lc) 0.60[Y-90 EFFICIENCY FACTOR 0.4660

. ITIME OF SEPARATION (ST) 11:05|Rmax N/A
“4{DATE OF SEPARATION (SD) 06/05/96 {DETECTION LIMIT {Ld) 1.30

™ 0 ITIME OF COUNT (TOC) 19:25[$r-89/90 CONC in uCifg 2.7532E+01
! DATE OF COUNT (poc)| oe/osr96

FUSIONO1

____S96T000875 |
Hnstnmant fiode - |Sample Count Rate {(Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
i Sr-89/90 CONC in uCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*1000*DF/((C1+C2*(1-e to the power of {(-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
| SLH2  |NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
v Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

_ Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Da JIDelta Time (hours) = ((DOC - SD) * 24} + (TOC - 8T}/ 100

: 06/06/96
i DETECTION
Sr-89/90 CONCENTRATION 2.75E+01 uCilg | LEVEL
‘ |[RELATIVE COUNTING ERROR 0.9% 7.23E-03
' TRl HCilg
$102 {PERCENT CARRIER RECOVERY 88.7%
Analyst: KNT Date: 06-Jun-96

Signature of Chemist: . JLS Date: L/v /9¢.
!9
SAMPLE.WB1 REV 1.2 oloNML

2170



06/03/96 14:49 WHC-50-VWM-DP-175, RV, ) Page:

A-0004-1

LABCORE Data Entry Template for Worklist# 9542

i

Analyst: St  Instrument: AB0OO _ /2 Book# GBSk

Method: LA-220-101 Rev/Mod Eh[

Worklist Comment: S102. Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project
1 STD @SR90-01 SOLID

2 BLNK-PREP @SR90-01 SOLID

3 BLNK/BKG @SR90-01 SOLID

4 SAMPLE S96T001468 0 F @SR90-01 SOLID 96000094 S102

Analytes Requested: SR90-01 , SR90-01C, SRS0-01E

5 DUP S26T001468 0 F @SR90-01 SOLID

Final page for worklist # 9542
- Ry

yst Signatiire Date ~= Analyst Signature Date/

o -

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Kode.¢ 1.



worklistrad Version 0.0 04/18/96 WHC-ZD-WM-DP-172, FEV, / Page:
06/07/96 15:20

LABCORE Completed RadChem Report for Worklist#: 9542

Analyst: slh Instrument: ABI2 Book# ABSE
Method: LA-33¢-10i Rev/iMod _ D\

Worklist Comment: S102. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix  Actual Found DL or Yieild Unit
1 8TD 1) @5R90-01 8R90-01 BOLID 1.23E-03 1.28E-3 154.065 % Recovery
1 sTD 0  @SR90-01 SR90-01C SOLID 100 9.098401 90.900 % Recovery
180 0  @SRS0-01 SR9G-01E SOLID 1,00 1.858+00 1.850 % Ct. Exro
2 BLNK-PREFP 0 @SR90-01 SR90-01 SOLID 1 1.0%E-2 10.900a-003 uci/g
2 BLNK-FPREP 44 ®SR30-01 SR90-01C SOLID 100 8.87E+01 48.700 % Recovery
2 BLNE-PREP 0 @SR90-01 SR90-01E SQLID 1.00 2.378+01 23.700 uCifg
3 BLNEK/BRKG 4] @SR90-01 SR$0-01 SOLID 1 7.43E+00 7.430 BLNE/BKG
4 SAMPLE S96T0D1468 0 F @SRS0-01 SR90-01 SOLID N!ﬁ 6.36E+00 181.0e-005 uCi/fg
4 ZAMPLE  '£96T001468 ¢ ¥ @SR90-01 SRS0-01C SOLID N/A 9.00E+01 0.08+000 % Recovery
4 S5AMPLE 896T001468 ¢ F @SR50-01 SRSO0-01E SOLID N/A 8.50E-01 0.0e+000 % Ct. Error
5 pup S96TDD1468 O F @®SR90-01 SRSD-01 SOLID €.36R+0 6,.228+0 2.226 RFD
5 por S296TD01468 0O P @SR90-01 SRS0-01C SOLID 100 8.63E+01 86.300 % Recovery
5 DOP §96T001468 0 F -@SRYG-D1 SRHO-01R SOLID 1.00  8.202-01 0.820 % Cnt Err
L] L4

Final page for worklist# 9542

Analyst Signature Date Analyst Signature Date

Uil ag

eviewer signafure ate

Units shown for QC (BLK/BKG) may not reflect the actual units.
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WORKBOOK PAGE: STD1
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Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) LIQUIDS STANDARD
IDETECTOR NUMBER 12JCARRIER ADDED inm____ {CVA) 1.000
_ OTAL COUNTS (TC) 11313|GROSS WEIGHT (W2) 7.1009
""" ERICOUNT TIME in MINUTES ~ (CT) 10[TARE WEIGHT (W1) 7.0100
BACKGROUND in cpm (BKG) 14|NET WEIGHT (W3) 0.0909

AMPLE VOLUME in mL (SS)

DILUTION FACTOR (DF)

DIGEST DILUTION FACTOR _ DDF
AMPLE COUNT RATE (Rs) 1129.90[SR-90 EFFICIENCY FACTO __ (C1) 0.4180
CRITICAL LEVEL (Lc) 0.71]lv-80 EFFICIENCY FACTOR __ (C2) 0.4660
IME OF SEPARATION (sT) 09:45[Rmax N/A
DATE OF SEPARATION (sD)|  06/07/96 |DETECTION LIMIT (Ld) 1.52
ITIME OF COUNT (TOC) 13:30Sr-89/90 CONC. in Cill 1.2828E+00

DATE OF COUNT (poc)l  0e/07/98

89856

1.2251E-03

iSample Count Rate (Rs) =
Sr-89/20 CONC in pCirmL

Percent Carrier Recovery =
NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

{Total Counts (TC) / Count Time (CT)} - Background in cpm (BKG)
REPLACE RS WITH RMAX If RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<0

NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Reiative Counting Error = The Square Root of {((TC + BKG * CT)/ (TC - BKG * CT}*1.96)
{Net Weight / Expected weight) * 100

06/07/96 [Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
DETECTION
06/07/96 r-89/90 CONCENTRATION 1.28E-03 pCiimL|  LEVEL
09:45 AM RELATIVE COUNTING ERROR 1.8% 1.72E-06
HCIIL
5-102 IPERCENT CARRIER RECOVERY 90.9%
Analyst: SLH Date: 07-Jun-96
Signature of Chemist: 3 Y SLF Date: ¢, ft1f G
STANDARD.WB1 REV 1.2 “Z5010NML
473

[\22010NVOUT\9542. WB1

06/07/96
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WORKBOOK PAGE: BLANK2

LA-220-101/D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)  BLNK-PREP |
B R iz IDETECTOR NUMBER 12JCARRIER ADDED in mL. (CVA) 1.000
[ BLNK-PREP  [TOTAL COUNTS (TC) 104|GROSS WEIGHT {(W2) 7.3085
i IRt I ICOUNT TIME In MINUTES | (CT) 10[TARE WEIGHT (W1) 7.2178
1-5_ BACKGROUND in cpm (BKG)| 1.4INET WEIGHT (W3) 0.0887
""" #SAMPLE VOLUME in mL (SS) 0.500[DELTA TIME (HOURS DT 3.92
@SR90-01  IDILUTION FACTOR {DF) 1§ ‘ S

- IGEST FACTOR (giL) (D glL 1.9148f i : W B R
|  SOLID  §SAMPLE COUNT RATE (Rs) 9.00{SR-80 EFFICIENCY FACTOR (C1) 0.4180
RITICAL LEVEL (Lc) 0.71}Y-90 EFFICIENCY FACTOR €21 0.4660
[ 96005714  JTIME OF SEPARATION (ST) 09:45[Rmax N/A
ATE OF SEPARATION (SD) 06/07/96 [DETECTION LIMIT (Ld) 1.52
IME OF COUNT (TOC) 13:40{Sr-89/30 CONC in Cilg 1.0919E-02

ATE OF COUNT (DOC) 06/07/96

ample Count Rate (Rs) = {Total Counts (TC) / Count Time (CT)) - Background in ¢cpm (BKG)
Sr-89/90 CONC in pCilg Replace RS with RMAX if RS<=Lc and R$>=0 or Replace RS with Lc if RS<0
RS*1000"DFI((C1+CZ*(1-e to the power of ((-natural log 2)/64 2*DT))*SS*DDF*REC*2220000}
-;‘E_ NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Reot of ((TC + BKG * CT)/ (TC - BKG * CT)*1.96)
Percent Carrier Recovery = {(Net Weight / Expected weight) * 100
NOTE Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
#Deita Time (hours) = {{(DOC - SD) * 24} + (TOC - §T) /100

DETECTION
iSr-89/90 CONCENTRATION 1.09E-02 pCilg LEVEL
IRELATIVE COUNTING ERROR 23.7% 1.84E-D3
uCifg
|PERCENT CARRIER RECOVERY 88.7%
Analyst: SLH Date: 07-Jun-96
Signature of Chemist: - SLF Date: I LTe

BLANK WB1 REV 1.2 2201 0MfAL

2174

1122010N\OUTI0542 WB1 . 06/07/96




WORkBOOK PAGE: BL_BKG3
LA-220-101/ D1
B

VinS-D D EDPAYL TIV )

Sr-89/90 : LA-220-101 {(D-1), 102 {E-3), 104 (D-1)

DETECTOR NUMBER

12

104

E OUNT TIME in minute

10.00

| 9542 IBACKGROUND in cpm

1.40

WL9542

: WB27811

5

06/07/96

06/07/96 [RESULT 7.43E+00|
09:45 AM
5-102
Analyst: SLH Date: 07-Jun-96

iSignature of Chemist:
BL_BKG.WB1 REV 1.2 220100ML

1\22010NVOUTA9542 WE1

R oS o SLF Date:  Goluftw

Page 1 of 1

06/07/96
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WORKBOOK PAGE: SAM4
LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 {E-3), 104 (D-1) T SAMPLE |
ETECTOR NUMBER 12]CARRIER ADDED in mL (CVA) 1.000
i  SAMPLE  [TOTAL COUNTS (TC) 53275|GROSS WEIGHT (W2) 7.1383
; OUNT TIME in MINUTES (CT) 10[TARE WEIGHT . (W1) 7.0483
| 9542  [BACKGROUND in cpm (BKG) 1.4[NET WEIGHT (W3) 0.0900
AMPLE VOLUME in mL (S8) 0.500|DELTA TIME (HOURS

: HSR90-01 DILUTION FACTOR (DF) 1}

HDIGEST FACTOR (g/L) (DglL 1.9144) 0 - ;
i  SOLID  [SAMPLE COUNT RATE (Rs)]  5326.10§SR-30 EFFICIENCY FACTOR | {C1) 0.4180
BCRITICAL LEVEL {Lc) 0.71{Y-90 EFFICIENCY FACTOR (C2) 0.4660
I 96005714  JTIME OF SEPARATION (ST) 09:45 [Rmax N/A
IDATE OF SEPARATION .| (SD)j 06/07/96[DETECTION LIMIT (Ld) 1.52

IME OF COUNT {TOC) 13:50[Sr-89/90 CONC in pCifg 6.3568E+00
ATE OF COUNT (DOC})|  08/07/36

: ample Count Rate (Rs) = (Total Counts {TC) / Count Time (CT)} - Background in cpm (BKG).

| wB27811  [Sr-89/90 CONC in pCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with ¢ if RS<0
HRS*1000*DFA{C1+C2*(1-¢ to the power of ({-natural log 2)/64.2*DT)})*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
elative Counting Error = The Square Roct of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
_ Percent Carrier Recovery = {Net Weight / Expected weight} * 100

OTE: Expected weight = CVA* 0.1

i ]
_ Detection Levels and Less Than Values are determined from Procedure LA-508-002.
elta Time (hours) = ((DOC - D) * 24} + (TOC - 8T) / 100

j 06/07/96
onANna tB DETECTION
Sr-89/90 CONCENTRATION 6.36E+00 pCilg | LEVEL
RELATIVE COUNTING ERROR 0.8% 1.81E-03
_ uCitg
$-102 |PERCENT CARRIER RECOVERY 90.0%
iAnalyst: SLH Date: 07-Jun-96
[Signature of Chemist: ‘-M SLF Date: L filhe

SAMPLE WB1 REV 1.2 =~ 22010NML

1\22010NOUTVO542. WB1 06/07/96
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WORKBOOK PAGE: DUPS
LA-220-101/D-1

_35- OTAL COUNTS
m_ BACKGROUND in cpm
DILUTION FACTOR

i SOLID  [SAMPLE COUNT RATE
| 96005714 |
{ 0 |TmE OF COUNT

FUSIOND1

R N r‘mg

A |

Vol i e wbawd Y Pt
S$r-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) OuP
DETECTOR NUMBER 12{CARRIER ADDED in mL {CVA) 1.000
{TC) 5§7141||GROSS WEIGHT {W2) 7.0947
COUNT TIME in MINUTES {CT) 10{TARE WEIGHT {W1) 7.0084
{BKG) 1.4|NET WEIGHT (W3) 0.0863
AMPLE VOLUME in mL (SS) 0.500]
{DF) 1
DIGEST FACTOR (giL) {D g/L 2.1812
(Rs) 5712.70[SR-90 EFFICIENCY FACTOR (C1) 0.4180
CRITICAL LEVEL {Lc) 0.71[Y-90 EFFICIENCY FACTOR (C2) 0.4660
IME OF SEPARATION {ST) 09:45|Rmax N/A
DATE CF SEPARATION (SD) 06/07/96 [DETECTION LIMIT (Ld) 1.52
(TOC) 14:05|Sr-89/90 CONC itu.lCH 6.2237E+00
DATE OF COUNT {DOC) 06/07/96

: §96T001468 1

: WB27811 Sr-89/90 CONC in pCifg

NOTE: Expected weight = CVA* 0.1

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with L¢ if RS<0
RS*1000*DF/({C1+C2*(1-e to the power of ({-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. =

Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000})

_ Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST}/ 100

“lRelative Counting Error = The Square Root of ((TC + BKG * CT)/ (TC - BKG * CT)*1.96)
Percent Carrier Recovery = {Net Weight / Expected weight) * 100

' 06/07/96
: DETECTION
06/07196 r-89/90 CONCENTRATION 6.22E+00 pCi!g_ LEVEL
09:45 AM RELATIVE COUNTING ERROR 0.8% 1.65E-03
uCiig

- §-102 uPERCENT CARRIER RECOVERY 86.3%
Analyst: SLH Date: 07-Jun-96
[Signature of Chemist: W\ SLF Date: G 1] G

SAMPLE.WB1 REV 1.2 ONML
2477

\22010NVOUT\9542 WB1

D6/07/96




W C-C L AA-DPA1TE, PEV.
06/03/96 14:50 Page:

#0008 LABCORE Data Entry Template for Worklist# 9546

Analyst: 52/ Instrument: ABOO —4:5/@ Book# 9,35¢
Method: LA-220-101 Rev/Mod _ - |

Worklist Comment: S102. Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project
1 8TD @SR90-01 SOLID

2 BLNK-PREP @SR90-01 SOLID

3 BLNK/BKG @3SR90-01 SOLID

4 SAMPLE S96T001473 0 F @SR90-01 SOLID 96000094 8102

Analytes Requested: SR90-01 , SR30-01C, SR90-01E
5 DUP 8596T001473 0 F @SR90-01 SOLID

& SAMPLE 596T001474 0 F @SR90-01 SOLID 96000094 S1lo02
Analytes Requested: SR90-01 , SR92-01C, SR90-01E

7 DUOP §96T001474 O F @SR90-01 SOLID

Final page for worklist # 9546

Ngodve | Hnd Bogvg /™ W/ oo
Analyst Signature Date._' Analyst Signature Date
(_v - 7_<7,¢‘
/e m - — é/f/ ] L

Data Entry Comments.

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2178
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worklistrad Version 0.0 04/18/96 VIRC-S0-WA-DP-172, REV, | Page:
06/10/96 09:23

LABCORE Completed RadChem Report for Worklist#: 9546

Analyst: sth Instrument: AB10 Book# QG BSG
Method: \_D-30-10L Rev/Mod -\

Worklist Comment: S102. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1 sTD ‘0 @SR90-01 SR90-01 SOLID 1.232-03 1.21E-3 .98.374 = % Racovery
1 8Th 0 @SR5%0-01 SRS0-01C SOLID ion 9,.69E+01 96.9%00 % Racovery
18D . © .@SRS0-01 SR90-D1E SOLID 1.00 1.87E+00 1.870 % Ct. Brro
2 BLNK-PREP 0 @SR90-01 SR90-01 SOLID 1 5.67E-3 56.700e-004 uCi/g
2 BLNK-PREP . 0. - @SR$0-01 SRP0-01C SOLID 100  §.30E+0% 93.000 % Recovery
2 BLNK-PREP 0  @SRS0-01 SR90-01E SOLID L.00  6.33E+01 63.300 uCi/g
3 HLNK/BKG L @BR50~-01 SR90~-01 5SOLID 1 1.46E+00 1;450 BLNK/BKG
4 SAMPLE 8967001473 ¢ F @SR90-0! SRS0-01 SOLID N{A 3.68E+01 456.0e-005 uci/g
4 SAMPLE  S96T001473 0 F @SR90-01 SR90-01C SOLID N/A 9.258+01 0.0e4000 % Recovery
4 SAMPLE  896T001473 ¢ F @SR90-01 SR90-01E SOLID N/A 3.41E-01 ¢.0e+000 % Ct. Ezror
5 DUP '896TO01473 O F BSRS0-01 SR90-01 SOLID 3.68E+1 3.59E+1 2.476 RPD
5 DUP 596T001473 0 F @SR90-01 SRS0-01C SOLID 100 9.55E+01 95.500 % Recovery
5 pOop S98TOD1473 O F ﬂSRQD;Dl SRS0-01E SOLID 1.00 3,34E-01 0,334 % ¢nt Err
6 SAMPLE  H96T001474 0 F @SR0-01 SR90-0% SOLID N/h 2.51E+01 434.08-005  uCi/g
 SAMPLE  S96T001474 0 P @SR90-01 SR§0-01C SOLID N/ 9.12E+01 0.00+000 % Recovery
6 SAMPLE  $96T001474 0 F @SR90-01 SR90-0LlE SOLID N/A 4.03E-01 0.00+000 % Ct. Errer
7 DUP  896T001474 0 F @SRI0-01 SRH0-01 SOLID 2.51E+1 2.44E+1 2.828 RPD
7 DUP S36T001474 O F @SR30-01 SRSC-01C SOLID 100 5.23E+01 92.300 % Racovery
7 DUP S896T001474 O F @3R30-01 SR30-01E SOLID 1.00¢ 4.05E-01 ¢.405 % Cnt Err
- hd

Final page for worklist# 9546

Analyst Signature Date Analyst Signature Date

%g._.%@;@&%; Gl
ViEwe 1gnature ate

Units shown for QC (BLK/BKG) may not reflect the actual units.
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WORKBOOK PAGE: STD1

Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) LIQUIDS STANDARD
DETECTOR NUMBER 10|CARRIER ADDED in mL (CVA) 1.000

:— OTAL COUNTS (TC) 11345|GROSS WEIGHT (W2) 7.1508
COUNT TIME in MINUTES (CT) 10{TARE WEIGHT (W1) 7.0539
‘E_ BACKGROUND incpm = (BKG) 11.0JNET WEIGHT (W3) 0.0969

E SAMPLE VOLUME in mL (SS) 1.000DELTA TIME (HOURS}) (DT) 5.42
®SR90-01 DILUTION FACTOR (DF) 1 el *“:*3@‘"‘ i
DIGEST DILUTION FACTOR  DDF 1 e

" LIQUID AMPLE COUNT RATE Rs)] __ 1123.50]SR-90 EFFICIENCY FACTO _ {C1) 0.4051

CRITICAL LEVEL (Lc) 2.00{Y-90 EFFICIENCY FACTOR {C2) 0.4503

96005715 [TIME OF SEPARATION (5T) 14:00jRmax NI/A

DATE OF SEPARATION (SD) 06/07/96 {DETECTION LIMIT (Ld) 4.09

| o [MEOFCOUNT (TOC) 19:25Sr-89/30 CONC. in HCilL 1.2127E+00

DATE OF COUNT (DOC) 06/07/96

:_ TANDARD BOOK # 9B56

STANDARD VALUE in pCifmL 1.2251E-03

" [sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF R5<0
_ RS*DF*DDF*1000/(({C1+C2*(1-€ to the power of ((-natural log 2)/64.2*DT))}*SS*REC*2220000)

NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
'_ Relative Counting Error = The Square Root of (TC + BKG * CT) / (TC - BKG * CT)*1.96)

Percent Carrier Recovery = {(Net Weight / Expected weight) * 100

NOTE. Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

06/10/96 IDeita Time (hours) = {((DOC - SD} * 24) + (TOC - 8T) / 100
DETECTICN
06/07/96 Sr-89/90 CONCENTRATION 1.21E-03 pCi/mL LEVEL
02:00 PM RELATIVE COUNTING ERROR 1.9% 4.41E-06
HCi/L
8102 [PERCENT CARRIER RECOVERY 96.9%
Anatyst: ] SLH Date: 10-Jun-%6
Signature of Chemist: JLS Date: Gl G,
STANDARD.WB1REV 1.2 22 ANML
2180

122010N\OUT\SR8546 WB1 06/10/96
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WORKBOOK PAGE: BLANK2
LA-220-101/D-1 Sr-89/90 : LA-220-101 (D-1}, 102 (E-3), 104 {D-1)

BLNK-PREP

IGEST FACTOR (g/L) {D giL

ETECTOR NUMBER 10|CARRIER ADDED in mL “(CVA) 1.000
| BLNK-PREP [TOTAL COUNTS (TC) 161|GROSS WEIGHT (W2) 7.3292
OUNT TIME in MINUTES | (CT) 10[TARE WEIGHT (W1) 7.2362
-E_ BACKGROUND in cpm (BKG) 11. OHNET WEIGHT (W3) 0.0930
AMPLE VOLUME in mL (SS)
| @SR90-01  |DILUTION FACTOR (DF)

SOLID ESAMPLE COUNT RATE (Rs} 5.10 SR-90 EFFICIENCY FACTOR (c1) 0.4051
MCRITICAL LEVEL {Le 2.00HY-90 EFFICIENCY FACTOR (C2) 0.4503
96005715 ITIME OF SEPARATICN (ST} 14:00 [Rmax N/A
ATE OF SEPARATION {SD} 06/07/96 (DETECTION LIMIT {l.d) 4.09
-‘ IME OF COUNT (TOC) 19:42Sr-89/90 CONC in pCifg 5.6736E-03
ATE OF COUNT {DOC) 06/07/96
4Sample Count Rate {Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
ISr-89/90 CONC in uCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
$*1000*DF/((C1+C2*(1-e to the power of ({-natural log 2)/64.2*DT)}}*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery {((W2-W1}/ (CVA * 0.1000})
HRelative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)"1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
OTE: Expected weight = CVA* 0.1
_ Detection Levels and Less Than Values are determined from Procedure LA-508-002
elta Time (hours) = ((DOC - SD) * 24) + (TOC - 8T) /100
DETECTION
83/90 CONCENTRATION 5.67E-03 pCilg | L.LEVEL
RELATIVE COUNTING ERROR 63.3% 4.55E-03
uCilg
IPERCENT CARRIER RECOVERY 93.0%
nalyst: SLH Date: 10-Jun-96
Signature of Chemist: Q(‘é-m JLS Date: (. /rifag
BLANK.WB1 REV 1.2 22(1ANML
<184

12201 0NVOUT\SR9546. WE 06110196
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WORKBOOK PAGE: BL_BKG3
LA-220-101/D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

DETECTOR NUMBER 10
BLNK/BKG |

OTAL COUNTS (TC) 161
| 9546  |BACKGROUND in cpm [(BKG) 11.00

QUNT TIME in minute | (CT) 10.00

Result = (Total Counts {(TC)/ Count Time (CT)) / (Background in cpm (BKG))

| 96005715 ;
g

WL9546 :

~|RESULT = 1.46E+00]

Analyst: SLH Date: 10-Jun-9€

Signature of Chemist: %&’8‘%\5 JLS Date: Lefil (e
BL_BKG.WB1REV 1.2 220 ML Page 1 of1

2182

1:\22010NVYOUTISRY546.WE1 06/10/96
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WORKBOOK PAGE: SAM4
LA-220-101/D-1  Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) [ SAMPLE |
DETECTOR NUMBER 10JCARRIER ADDED in mL (CVA) 1.000
| SAMPLE  [TOTAL COUNTS (TC) 330196 [GROSS WEIGHT (W2) 7.2945
OUNT TIME in MINUTES (CT) 10/TARE WEIGHT (W1) 7.2020
IBACKGROUND in cpm (BKG) 11.0[NET WEIGHT {(W3) 0.0925
AMPLE VOLUME in mL (SS) 0.500 [DELTA TIME (HOURS
{  @SR90-01  {DILUTION FACTOR (DF) 1 i
! DIGEST FACTOR (g/L) (D glL 2.0158}]
{  SOLID  JSAMPLE COUNT RATE (Rs)|  33008.60[SR-90 EFFICIENCY FACTOR | (C1) 0.4051
RITICAL LEVEL (Le) 2.00[)Y-90 EFFICIENCY FACTOR (C2) 0.4503
| 96005715  ITIME OF SEPARATION (ST} 14:00 [Rmax NIA
DATE OF SEPARATION (SD)|  06/07/96|DETECTION LIMIT (Ld) 4.09
[TIME OF COUNT (TOC) 20:00[Sr-89/90 CONC in uCiig 3.6803E+01
DATE OF COUNT (DOC)|  06/07/96]

FUSIONO1

[ ssetootars |

Sample Count Rate {Rs) = (Total Counts {TC) / Count Time {CT)) - Background in cpm (BKG)
|  wB26870  |5r-89/90 CONC in uCiig Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*1000*DFH{{C1+C2*(1-e to the power of {{-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
| cJo  |NOTE: 4.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT}/ (TC - BKG * CT)*1.86)
,‘ Percent Carrier Recovery = (Net Weight / Expected weight) * 100
INOTE: Expected weight = CVA * 0.1
; Detection Levels and Less Than Vaiues are determined from Procedure LA-508-002.
Deita Time {hours} = ((DOC - SD) * 24) + (TOC - ST)/ 100

DETECTION
Sr-89l90 CONCENTRATION 3.68E+01 pCilg_ LEVEL
RELATIVE COUNTING ERROR 0.3% 4.56E-03
E pCifg
i 5102 IPERCENT CARRIER RECOVERY 82.5%
Analyst: SLH Date: 10-Jun-96
Signature of Chemist: in\ JLS Date: L /i¢[aG
SAMPLE WB1 REV 1.2 £20/0NML
<183

F22010NVOUT\SR9546. WB1 08/10/96



WS- M-DP-17E, REV.

WORKBOOK PAGE: DUP5S
LA-220-101/D-1  Sr-89/90 : L.A-220-101 (D-1), 102 {E-3), 104 (D-1) : DUP
ETECTOR NUMBER 10|[CARRIER ADDED inmL {CVA) 1.000

| DUP  ITOTAL COUNTS (TC) 343844 [GROSS WEIGHT (W2) 7.4720
OUNT TIME in MINUTES (€T) 10[TARE WEIGHT (W1) 7.3765

| 9546 |BACKGROUND in cpm (BKG) 11.0JNET WEIGHT (w3) 0.0955
AMPLE VOLUME in mL (SS) 0.500 jDELTA TIME (HOURS

| @SR90-01 |DILUTION FACTOR (DF) 1| i '

= IGEST FACTOR (g/L) (D glL 2.0788)

ISAMPLE COUNT RATE (Rs)| 34373.40[SR-90 EFFICIENCY FACTOR |  (C1) 0.4051
RITICAL LEVEL (Lc) 2.00}v-90 EFFICIENCY FACTOR 2] 04503

| 96005715 ITIME OF SEPARATION (ST 14:00 [Rmax N/A
ATE OF SEPARATION (sD)|  06/07/96|DETECTION LIMIT (Ld) 4.09
ITIME OF COUNT {TOC) 20:10[Sr-89/90 CONC in pCiig_ 3.5933E+01

ATE OF COUNT {DOC} 06/07/96

FUSIOND1

{ So6TO01473

: ample Count Rate (Rs) = (Total Counts {TC) / Count Time (CT)) - Background in cpm (BKG)

|  WB26870 |Sr-89/90 CONC in pCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
1RS*1000*DFA{C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
_ NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
elative Counting Error = The Square Root of ((TC + BKG * CT)/(TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100

OTE: Expected weight = CVA* 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.
ADelta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100

I —
3 DETECTION
Sr-89/90 CONCENTRATION 3.59E+01 uCiIL LEVEL
IRELATIVE COUNTING ERROR 0.3% 4.27E-03
4 pCifg -
HPERCENT CARRIER RECOVERY 95.5%
lAnalyst: SLH Date: 10-Jun-96
Signature of Chermist: %g Y JLS Date:  (, f¢y{G¢
SAMPLE.WB1 REV 1.2 ONML i

2184

1122010NWOUTISR9546. WEH1 06/10/96



VoL DPATE, FEV. /
WORKBOOK PAGE: SAMS

LA-220-101/ D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

: ETECTOR NUMBER 10[CARRIER ADDED in mL
OTAL COUNTS (TC) 236423 [GROSS WEIGHT

! JCOUNT TIME in MINUTES (CT) 10 [TARE WEIGHT
-E_ BACKGROUND in cpm (BKG) 11,0 JNET WEIGHT

AMPLE VOLUME in mL (SS) 0.500 [DELTA TIME (HOURS
DSR90-01 DILUTION FACTOR {DF) 1f: rsina
i IGEST FACTOR {g/L) (D gL 2.1204
[ SOLID  |SAMPLE COUNT RATE (Rs)] 23631.30{SR-90 EFFICIENCY FACTOR (C1) 0.4051
JCRITICAL LEVEL (Le) 2.00]Y-90 EFFICIENCY FACTOR (c2)f - 04503
{ME OF SEPARATION (ST) 14:00 |Rmax N/A
B {DATE OF SEPARATION (SD)j  06/07/96 |DETECTION LIMIT (Ld) 4.09
5-_ IME OF COUNT (Toc) 21:15]Sr-89/90 CONC in uCilg 2.5077E+01
IDATE OF COUNT (DOC)}  06/07/96

FUSIONO1

: ample Count Rate {Rs) = (Total Counts (TC} / Count Time (CT)) - Background in cpm (BKG)
WB26870 Sr-89/90 CONC in uCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Le if RS<0

i RS*‘IOOO*DF/((C1+C2 (1-e to the power of {(-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

1— NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractionai Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relatwe Counting Error = The Square Roct of ((TC + BKG * CT) / {TC - BKG * CT)*1.86}

iPercent Carrier Recovery = {Net Weight / Expected weight) * 100

OTE. Expected weight = CVA * 0.1

Detectlon Levels and Less Than Values are determined from Procedure LA-508-002.

elta Time (hours) = ({(DOC - SD) * 24} + (TOC - ST) / 100

ERELiTAEY
06/10/96
s )5 DETECTION
06/07/96 r-89/80 CONCENTRATION 2.51E+01 uCi!L LEVEL
02:00 PM HRELATIVE COUNTING ERROR 0.4% 4.34E-03
* 1 pCifg
HPERCENT CARRIER RECOVERY 91.2%
Analyst: SLH Date: 10-Jun-96
Signature of Chemist: %&Lw: ... JLS Date: W ITTA AW

SAMPLE WB1 REV 1.2 202 foNML S——

I\22010NVOUT\SR9546.WB1 08/10/98



WORKBOOK PAGE: DUP7

g e g
\'*Fu.. .

LESDPATL BEV.

| 9546 |BACKGROUND in cpm

: @SR90-01

i SOLID

|____96005715 |

LA-220-101 /D1  Sr-89/80 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) DUP
ETECTOR NUMBER 10J|CARRIER ADDED in mL {CVA) 1.000
| {TC) 234420{GROSS WEIGHT (W2) 7.1340
JCOUNT TIME in MINUTES {CT) 10fTARE WEIGHT (w1) 7.0417
(BKG) 11.0NET WEIGHT (W3) 0.0923
AMPLE VOLUME in mL (SS) o.5ootIDELTA TIME HOURS
DILUTION FACTOR (DF) 1| e
IGEST FACTOR (g/L) (D glL 21332}
AMPLE COUNT RATE (Rs)| 23431.00{SR-90 EFFICIENCY FACTOR (C1) 0.4051
RITICAL LEVEL {Lc) 2.00[Y-90 EFFICIENCY FACTOR (C2)] - 0.4503
IME OF SEPARATION (ST) 14:00{Rmax N/A
(SD)|  06/07/96|DETECTION LIMIT {L.d) 4.09
IME OF COUNT (TOC) 21:25(Sr-89/90 CONC in pCiig 2.4380E+01
ATE OF COUNT (DOC)]  06/07/96

Sr-89/90 CONC in uCilg

ample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) -

Background in cpm (BKG)

Replace RS with RMAX if RS<=Lc and R3>=0 or Replace RS with Lc if RS<0

IRS*1000*DF/((C1+C2*{1-e to the power of {{-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec.

= Fractional Carrier Recovery ((W2-W1) / (CVA * 0,1000))

IRelative Counting Error = The Square Roct of ((TC + BKG * CT) / (TC - BKG * CT)"1.96)
= (Net Weight / Expected weight) * 100

DETECTION

2.44E+01 pCilg LEVEL
02:00 PM IRELATlVE COUNTING ERRCR 0.4% 4.25E-03
: uCilg
IPERCENT CARRIER RECOVERY 92.3%
fAnalyst: SLH Date: 10-Jun-96
H§Enature of Chemist: N N JLS Date: Gl f9
SAMPLE.WB1 REV 1.2 &2010NML
218656

£\22010NVOUTASR9546. WB1

06/10/96
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DATA PACKAGE BUT THE RESULTS
HAVE NOT BEEN REPORTED IN THE
FINAL SUVMIMARY REPORTS.
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#0008 LABCORE Data Entry Template for Worklist# 6863

Analyst: 5. <. U Instrument: ABOQ / g Book# 478%¢
Method: LA-508-i101 Rev/Mod P~ 2

Worklist Comment: Determine sample size using ludlum.For spike use: 0.1ml.new

S Type Sample# R A Test Matrix Group# Project
1 STD @AB-01 SOLID

2 BLNK-PREP @AB-01 SOLID

3 BLNK/BKG @AB-01 SOLID

4 SAMPLE S96T000879 0 F @AB-01 SOLID 96000030 S102

Analytes Requested: ALPHAOLl , ALPHACQI1E, BETA-01 , BETA-0LE

5 DUP 596T000879 0 F @AB-01 SOLID
6 SPK S96T000879 ¢ F @AB-01 S5CLID
7 SAMPLE 596T000880 0 F @AB-01 SOLID 96000030 S102

Analytes Requested: ALPHAOl , ALPHAQOlE, BETA-01 , BETA-{1E
8 DUP S96T000880 0O F @AB-01 SOLID

9 SPK S96T000880 O F @AB-01 SOLID

Final page for worklist # 6863
St ¢ DZ“" 4-4-1¢

Analyst Signature Date

Data Entry Comments. , .
AT SID recovery Jr swtb  oF  dewtis] fo s

Beteh,  woldl be  Tefa . a&' jv;ﬂf Y/ ’/‘7 A

S = Worklist Slot Number, R = Replicate Number, A = Aliguot Code. 24 KE
<~

3



worklistdata Version 0.0 05/16/95
04/11/96 09:05

LABCORE Completed Worklist Report for Worklist# 6863

gt e

Vi i

b

amre

b

=y |

srpn R r;;) L .
¢ - o
."u\.‘t\.;‘u by koo

Page:

1

Analyst: scl

Method:

Instrument: ABI18

Rev/Mod

Book#

Worklist Comment: Determine sample size using ludlum.For spike use: 0.1ml.new

Seq Type

$TD

STD

§TD

STD
BLNK-PREP
BLNK-PREP
BLNK-PREP
BLNK-PREP
BLNK7BKG
BLNK/BKG
SAMPLE
SAMPLE
SAMPLE
SAMPLE
pup

DuP

oup

DUP

SPK

SPK
SAMPLE
SAMPLE
SAMPLE
SAMPLE
DUP

DUP

DUP

DUP

SPK

SPK

MO0 00 02NN N N T W B R P P W R RN MY e e e

Sample# R A

$96T000879
S96T000879
$96T000879
SPET000879
S9ETODORTY
$96T000879
§96T000879
SP6TO00879
$96T000879
$96T000879
$96T000880
$96T000880
§96T000BBO
$96T0D08B0
$96TD00BBO
S96TO0DBS0
$967000880
S96TO00BE0
S96T000880
§96T000830

T T T M T M M M M M T TM M MM T M T T ™M

‘DAB-D1

DAB-01
2AB-01
@AB-01

WAB-D1

AB-01
dAB-01
dAB-01
@AB-01
aAB-01
2AB-01
2AB-01
AaAB-01
QAB-01
AAB-O
JAB-01
@AB-01
aAB-01%
aAB-01
@AB-01
aAB-01
@AB-01
aAB-01
@AB-01
@AB-01
@AB-01
aAg-01
aAB-01
aAB-01
@AB-01

Test Matrix

ALPHAD1  SOLID
ALPHAD1E SOLID
BETA=01 SOLID
BETA-01E SOLID
ALPHAOT SOLTD
ALPHAGME SOLID
BETA-O1 SOLID
BETA-Q1E SOLID
ALPHAQ1 SOLID
BETA-01 SOLID
ALPHAGT SOLID
ALPHAO1E SOLID
BETA-01 SOLID
BETA-01E SOLID
ALPHADY SOLID-
ALPHAQ1E SOLID
BETA-01 SOLID
BETA-01E SOLID
ALPHAO1 SOLID
BETA-01 SOLID
ALPHADOY SOLID
ALPHADTE SOLID
BETA-D1 SOLID
BETA-01E SOLID
ALPHADY1 SOLID
ALPHADIE SOLID
BETA-D1 SOLID
BETA-01E SOLID
ALPHAD1 SOL1ID
BETA-01 SOLID

1.2BE-04
1
1.81E-03
1
1
1.00
1
1.00
1.00E+00
1.00E+00C
__N/a
N/A
7 -
_Na
1.79E-2
1.00
1.01E+2
1.00
3.59E-02
1.92E-01
7.
_N/A
_NA
__N/A
3.74E-1
1.00
2.06E+2
1.00
3.59€-02
1.92e-01

Actual

Found DL or Yield Unut

1.598-4
4.22E+00

2.00E°3
8.34E-01
<2.61E-3
5.00E+02

9.28E-2
1.36E+01
6.11E-01
2.87E+00

124.220 % Recovery

4.220 % Ct, Error

110,500 % Recovery

0.830 % Ct. Error
uCisg

500.000 % Ct. Error
%.000e-002 uCi/g

13.600 % Ct. Error
0.610 uCi/g
2.870 uCi/g

1.79E-02 6.240e-003 uCi/g

3.56E+01

0.000 % Ct. Error

1.01E+02 1.460e-002 uCi/g

2.65E-01

1.89E-2
3.19€e+01

1.04E+2
2.61E-01
2.04E-02
1.56E-01

0.000 % Ct. Error
5.430 °RPD
31.900 % Ct. Error
2.930 RPD
0.260 % Ct. Error
56.820 % Recovery
81.250 % Recovery

3.74€E-01 2.530e-002 uCi/g

1.30E+01

0.000 % Ct. Error

2.06E+02 5.910e-002 uCi/g

3.74E-01

4.03€-1
1.28E+01

2.09E+2
3.85E-01
2.47E-02
1.68E-01

0.000 % Ct. Error
7.460 RPD
12.800 % Ct. Error
1.450 ‘RPD
0.390 % Ct. Error
68.800 % Recovery
87.200 % Recovery

Final page for worklist# 6863

Analyst Signature

Units shown for QC (BLK/BKG) may not reflect the actual units.

2189



worklistdata Version 0.0 05/16/95 S . 47,4 "":‘I { Page:
04/09/96 15:08 UHSIBEY

LABCORE Completed Worklist Report for Worklist# 6863

Analyst: scl Instrument: ABI18 Book#
Method: Rev/Mod

Worklist Comment: Determine sample size using ludlum.For spike use: 0.1ml.new

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1 sTD 0  @AB-01 ALFHAOL SOLID 1.28E-04 1.59E-4 124.220 % ‘Recovary
1 STD 0  @AB-01 ALPHADLE SOLID 1 4.22E+00 4.220 % Ct. Error
1 sTD O  @AB-01 BETA-01 -SOLID.  1,B1E-02 2.00E-3 110.500 % Recovery -
1 STD 0  @AR-01 BETA-O01E SOLID 1 8.34E-01 0.830 % Ct. Error
2 DLNE-FREP 0D #AR-01 ALPHAOL.  SOLID ‘1 <2.61E-3 ‘uci/g
2 BLNK-PREP 0  @AB-01 ALPHAOLE SOLID 1.00  5.00E+02 500.000 % Ct. Brror
2 BLNK-PREP 0 @AB:01 BETA-0L SOLID 1 9.28E-2 9.0D0e-002 uCi/g
2 BLNK-PREF [+] @AE-01 BETA-01E SOLID 1..00 1.36E+01 13.600 % Ct. Error
1 BLNK/BKG 0 @AB-01  ALFHAOL. SOLID FOORTFUD 6.11E-01 F-600 uCi/g
3 BLNK/EKG 0  @®AB-01 BETA-01 SOLID 0.00E+00_~ Z.87E+00 0.000 uCi
4 SAMPLE ' - S96TO00875 0 F @AB-01 ALPHAOL SOLID H/A 1.75B-02 6.240e-003 uCl/g
4 SAMPLE  S96T00087% O F @AB-01  ALPHAOLE SOLID N/ 3.56E+01 0.000 % Ct. Error
4 EAMPLE  S96T0QDSTS O F @AB-01 BETA-01 BOLID w/a 1.01E+02 1.4608-002 uCi/g
4 SAMPLE  S96T00087% 0 ¥ @AB-01 BETA-O0lE SOLID N/A 2.65E-01 £.000 % Ct. Error
s pup S96TD0087S 0 F BAB-01  ALPHAO1 SOLID 1.758-2 1.89E-2 5.430 RPD
5 DUP S96TO00UB7Y 0 F @AB-01 ALPHAOLE SOLID 1.00  3.19E+D1 31.900 % Ct. Error
5 DUP _S96TO00B79 0 F @AB-01 BETA-01 SOLID 1.01E42 ° 1.04B+2 2.530 RPD
5 DUP S96TO00S79 O F @AB-01 BETA-01E SOLID 1.00 2.61E-01 0.260 % Ct. Error
& SPEK S96TOODBT7S O F @AB-01 ALPHACOl SOLID 31.598-02 2,.04E-02 56.820 % Reccwary
6 SPK 856T000872 O F @AB-01 BETA-01 SOLID 1.92E-01 1.56E-01 81.250 % Recovery
7 SAMPLE  S96T000880 0 F @AB-01 ALPHADL SOLID N/A 3.74E-01 2.5308-002 uCi/g
7 SAMPLE S96TOC0BB0 0O F @AB-01 ALPHADLE SOLID Nzl\ — 1.30E+01 0.000 % Ct. Error
7 SAMPLE-  S96T000880 0 F @AB-01 BETA-01 SOLID N/A 2.06E+02 5.9108-002 uCi/g _
7 SAMPLE  S96T000BS0 0 F @AB-01 BETA-O1E SOLID N/A 3,74E.01 0.000 % Ct. Error
8 DUP S96T0O00880 0 F @AB-01  ALPHAOL SOLID 3.74E-1 4.038-1 7.460 RPD
8 Dup S96TD000880 0 F @AB-01 ALPHAG1E SOLID 1.00 1.28E+0D1 12.800 % Ct. Error
8 DOP S96TD00AB0 0 F @AB-01 BETA-O1 SOLID 2.06E+2 2.09E+2 1.450 RPD
8 DUP 596T000880 O F @AB-01 BETA-U1E SOLID 1.00  3.85E-01 0.390 % Ct. Error
9 SPK S96TUO0880 0 F @AB-01  ALPRAOL SOLID 3.59E-02 2.47E-02 56,800 % Recovery
§ SPK S96T000880 ¢ F @AB-01 BETA-01 SOLID 1.92E-01 Recovery
Final page for worklist

page f klist# 6863

Analyst Signature Date Analyst Signature Datﬂﬁ“‘s“)

Wt v

“?l\ N\GE

Reviewer Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
forrected 0 el + Kal dor  FWK/E LG
a_.d Fro—d 7.’e [d. Lo S?K

2190 Yo (U



WHO-C D A-DP-7E, REV. |

WQRKBOOK PAGE: STD1

STANDARD STANDARD | REPLICATE
P ——

DISH SIZE (1,2,0r5) (MS)
{GROSS COUNTS (GCY
OUNT TIME in MINUTES €Ny
(BKG)
{8S)j
{DF)j i
{Std BN}}i = 47 - 47B56
o (EFF}) 0. 4260 0.4260
Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 1860.233 1924.300
tandard Value in yClimL 1.81E-03
[Concentration in pGIIL = 1.97E+00]
" i|Replicate Concentration in pCiiL = 2.03E+00
AVERAGE CONCENTRATION in BCI/L = 2.0008E+00
Rs (Sample Count Rate) = (TC /CT) - BKG
A TOTAL BETA pCiill = Rs*1000mL/L *DF / ( EFF *SS * 2220000dpm/uCi )
OTAL BETA pCifmL = TOTAL BETA UCi/L / 1000mL/L

Relative Counting Error = [ |(The Square Root of TC + BKG * CT) / (TC-BKG *CT)|]* 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

OTAL BETA CONCENTRATION in gCi/mL = 2.00E-03 DETECTION

"2soeasM'

..... RELLATIVE COUNTING ERROR = 0.8% pCi/mL
\Analyst; - S SEH Date: 08-Apr-86
[Signature of Chemist: N— SLF pate. ¥ //0 /G
STANDARD WB1 Rev. 1.0 508101ML

1AL,
W
CRAG

<i91

1A508101OUT\ABGBE3 WB1 04/09/96
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WORKBOOK PAGE: STD2

AT LA 508-101 (D-2) STANDARD _STANDARD | REPLICATE
. ype. 7 IDETECTOR NUMBER s 8 1
DISH SIZE (1,2,0r5) {MS) ]
ROSS COUNTS (Goy - i loesp 2283
QUNT TIME in MINUTES {CT) 30
ABACKGROUND in cpm {BKG) 0.3
] AMPLE SIZE in mbL (SS)}~ 1.000
Ve st ot IDILUTION FACTOR {DF)} . 1
t_@}}ﬂ_ TANDARD BOOK NUMBER {Std BN) [ 47886 - 47B56
v ! % IEFFICIENCY FACTOR (EFF) 0.2095 0.2095
Lc, Rmax, or Rs,{SAMPLE RATE)} as APPROPRIATE 72.400 75.133
7 ¥ amber: 1.28E-04
= 1.56E-01]
= 1.62E-01
= 1.5861E-01
= (TC /CT)-BKG
LPHA TOTAL pCi/L = Rs*1000mLL* DF / ( EFF * 5§ * 2220000dpm/ucCi )
ALPHA TOTAL pCifmL = ALPHA TOTAL pCifL / 1000mLiL
IRelative Counting Error = [ |{The Square Root of TC + BKG *CT) / (TC -BKG *CT)] ] *1.86 * 100
jDetection Levels and Less Than Vaiues are determined from Procedure LA-508-002.
ALPHA TOTAL CONCENTRATION in puCiimL = 1.59E-04 DETECTION

~ 1.20E-06
RELATIVE COUNTING ERROR = 34.2% pCi/mL

Analyst: s A SEH Date: 0B-Apr-96
Signature of Chernist; A ‘szﬁu,\) SLF Date: ¥//0 /7
STANDARD.WB1 Rev. 1.0 50811 ML
ALY
V)
<192

1A50810NOUT\ABE863 WB1 04/09/96



[ X B e S _.;5“ DP 17:,‘-.—V \

\I\-v-""‘

WORKBOOK PAGE: BLANK3

TB LA-508 101 (D-2) SOLIDS BLNK-PREP ! REPLICATE

{MS)

(GC)
6863 ‘ (CT)
b BACKGROUND in cpm (BKG)|:

SAMPLE SIZE In mL ss)i

DILUTION FACTOR (OFyf " g
{Dgil -~ 1.91%6 1.9196

(EFF) 0.4260 0.4260
18.600 15.100
Blank Concentration in_iClig 1.02E-01
“AReplicate Concentration in HClig 8.32E-02
Average Concentration in pCilg 9.2817E-02
7
I_IIE— Rs (Sample Count Rate) = (TC /CT}-8KG
- fsi OTAL BETA uCifg = Rs*1000mL/l.* DF f { EFF * SS * DgfL * 2220000dpm/uCi )

Relative Counting Error = [ [{The Square Rootof TC + BKG* CT) / (TC-BKG*CT)|1*1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

TOTAL BETA in pCilg__(Average) = 9.28E-02 DETECTION
0 46E2
RELATIVE COUNTING ERROR 13.6% uCi/g
Analyst: na afl SCL Date: 08-Apr-96
Signature of Chemist: ' SLF Date: 7/0/76
BLANKWB1 Rev. 10 508101M
Q‘N\ ?D
wot 03\\\6?—
WO

<193

15081010OUT\AB6863 WB1 04/05/96
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"WORKBOOK PAGE: BLANK4

ARDR-1TC, IV |

AT LA-508 101 (D-2) SOLIDS BLNK-PREP | REPLICATE
o DETECTOR NUMBER Lo ARE T g
msu SIZE (1,2,0r5) mMs)] 2
g GROSS COUNTS {Ge)] g
; JCOUNT TIME In MINUTES {CT)
b BACKGROUND in cpm (BKG)|: .
[ AMPLE SIZE in mL {ss)| 0.100
] OLis ADILUTION FACTOR (DR} g 1
DIGEST GRAMS of SOLIDS / L (DgiL) 1.9196 1.8196
AEFFICIENCY FACTOR (EFF) 0.2085 0.2095
Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 0.233 0.233}"
“JBlank Concentration In pClg < 2.61E-03]
Replicate Concentration in pClig < 2.61E-03
[Maximum Concentration in pCi/g < 2.6137E-03

[ NIA_ |Rs(Sample CountRate) = (TC /CT)-BKG
2 gy

ALPHA TOTAL pCilg = Rs * 1000mL/L * DF / ( EFF * SS * Dg/L * 2220000dpm/uCi )

“ARelative Counting Error = [|{The Square Rootof TC + BKG*CT) / (TC-BKG " CT)| ] 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

LPHA TOTAL in uCi/g ___ (Maximum) = < 2.61E-03 DETECTION
LEVEL
LESS Than Value was Determined from Lc.
6 24E-03
RELATIVE COUNTING ERROR 500.0% pClIg

FAN AN A[\l’\

Analyst:

SCL Date: 08-Apr-96

Signature of Chemist;

SLF Date: ¥/70/96

)
0BT0TML

BLANK WE1 Rev. 1.0

2134

[A508101\OUT\ABEE63. WBA 04/09/96
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WORKBOOK PAGE: SAM7

-OP-172

L 1)
i»saunl" '

TB : LA-508-101 (D-2) SOLIDS _SAMPLE | REPLICATE
7 DETECTOR NUMBER D
|  SAMPLE  [DISH SIZE {1,2,0r5) (MS)|} 2
w GROSS COUNTS (GO ¢ © 582212
| JCOUNT TIME in MINUTES ) T 30
7 IBACKGROUND in cpm (BKG)| .~ 9
|_ SAMPLE SIZE in mL (SS)f: 0.100
DILUTION FACTOR (DR} e 1
DIGEST GRAMS of SOLIDS / L (DgiL) 1.9196 1.9196
AAEFFICIENCY FACTOR (EFF) 0.4260 0.4260
Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 18246.467 18398.067]-
Blank Concentration In_pGilg 1.01E+02]
Replicate Concentration in uClig 1.01E+02
verage Concentration in uCiig 1.0083E+02
|
!-E!EEE- Rs (Sample Count Rate) = (TC fCT)-BKG
OTAL BETA uCilg = Rs*1000ml/. * DF / ( EFF * SS * Dg/L * 2220000dpm/uCi }

Relative Counting Error

= [|(The Square Root of TC + BKG * CT) / (TC - BKG * CT) ] * 1.96 * 100

TOTAL BETA in uCi/g _ (Average) = 1.01E+02 DETECTION
LEVEL
2
: 1 46E-02
RELATIVE COUNTING ERROR 0.3% uCiIg
Analyst: n A op SCL Date: 08-Apr-96
Signature of Chemist: u SLF Date: "!/IO/C}[I
SAMPLE WB1 Rev. 1.0 508101ML U
0"“‘@%@
Wt @g?.
o
w

11508101\OUT\ABEBE3I.WB
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WORKBOOK PAGE: SAMS

AT : LA-508-101 (D-2) SOLIDS .

v P‘P :i"'“ T
"aux\.ll- Jag i wmVe

)

SANMPLE

- REPLICATE

%77 IDETECTOR NUMBER

: SAMPLE [DISHSZE _ (1,2,0r 5)

- i

iGROSS COUNTS {GC)}.
COUNT TIME in MINUTES {CT)p
BACKGROUND in cpm (BKG)|i
I |SAMPLE SIZE in mL ssif
% [DILUTION FACTOR i) 6 LA
|DIGEST GRAMS of SOLIDS f L (Dgil) 1.9196 1.9156
ZAEFFICIENCY FACTOR (EFF) 0.2095 0.2085
\m!_ Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 1.433 1.767
|Blank Concentration in pCllg 1.61E-02
Repllcate Concentration in pCiig 1.98E-02
Average Concentration in uClig 1.7921E-02
v
|_IEE]IE- Rs {Sample Count Rate) = (TC /CT)-BKG
2 ﬁg BT “AALPHA TOTAL uCifg = Rs* 1000mL/_ *DF / ( EFF * SS * Dg/L * 2220000dpm/uCi )
JRelative Counting Error = [ |{The Square Root of TC + BKG *CT) / (TC-BKG *CT} ] * 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
LPHA TOTAL in uCi/lg  (Average) = 1.79E-D2 DETECTION
LEVEL
6.24E03
RELATIVE COUNTING ERROR 35.6% pClIg
Analyst: N af\ g sCL Date: 08-Apr-96
[Signature of Chemist: l}&f - "—”mﬂ) SLF Date: ¥ / o/ %
SAMPLE.WB1 Rev. 1.0 508101ML\
N PacKpgE

1\508101\OUT\ABESE3.WB1

04/09/86
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WORKBOOK PAGE: DUPS
TB: LA 508- 101 (D-2) SOLIDS DUP REPLICATE
L @7 IDETECTOR NUMBER " A8
IDISH SIZE (1,2,0r5) (Ms)f
“IGROSS COUNTS GOl 565693
[COUNT TIME in MINUTES {cnl 30
7 BACKGROUND In cpm (BKG)| g
\— AMPLE SIZE in mL {ss)f 0.100
2 IDILUTION FACTOR {DF)f g 1
\-'E!_ DIGEST GRAMS of SOLIDS / L (DgiL) 1.9544 1.9544
g1 % JEFFICIENCY FACTOR (EFF) 0.4260 0.4260
Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 19617.800 18847.433
|Blank Concentration in pEWg 1.06E+02|
~ IReplicate Concentration in HClig 1.02E+02
JAverage Concentration in pCIIg 1.0405E+02
Rs {Sample Count Rate) = (TC /CT)- BKG
ATOTAL BETA LCilg = Rs*1000mLsl.* DF / ( EFF * §S * Dg/L * 2220000dpm/pCi )

Relative Counting Error = [|(The Square Rootof TC + BKG*CT) / (TC-BKG *CT)]1*1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

TOTAL BETA in uCi/g  {Average) 1.04E+02 DETECTION

r fRELATIVE COUNTING ERROR 0.3%

Analyst: At A SCL Date: 08-Apr-96
Signature of Chemist: » SLF Date: 4 //0/9(
SAMPLE.WB1 Rev. 1.0 508101MLY

™)
PN
Sy
~d

11\5081010UTABBBE3. WB1 04/09/96



WORKBOOK PAGE: DUP1

D itwe w4

R e

b
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™.
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AT LA508 101 (D 2) SOLIDS

DUP H REPLICATE

: B
(1,2, 0r5) {(MS)E
(GC)i:
ICOUNT TIME in MINUTES {CT): A
ABACKGROUND in cpm (BKG)| 0
{ss)} 100
(DR g
DIGEST GRAMS of SOLIDS / L (DgiL) 1.9544 1.9544
EFFICIENCY FACTOR (EFF) 0.2095 0.2095
Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 1.733 1.700
Blank Concentration in uGCi/ 1.91E-02|
Replicate Concentration in uCifg 1.87E-02
Average Concentration in pCilg 1.8886E-02

: = (TC /CT)-BKG
LPHA TOTAL pCifg = Rs*1000mLA*

DF 7 (EFF *SS * DgiL * 2220000dpm/uCi )

elative Counting Error = [ |(The Square Root of TC + BKG *CT) / (TC-BKG* CT)|]* 1.96 * 100
{Detection Levels and Less Than Values are determined from Procedure LA-508-002.

LPHA TOTAL in pCiIg (Average) = 1.89E-02 DETECTION
LEVEL _
6.13E-03
31.9% pCiig
Analyst: ., N SCL Date: 08-Apr-96
Sighature of Chemist: X w SLF Date: ¥/r0/9(
SAMPLEWB1 Rev. 1.0 S508V01ML
DATA
NOT USED
IN PACKAGE

11\5081010OUTWBE363. WB'1

04/09/96
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WORKBOOK PAGE: SPIKE11
TB : LA-508-101 (D-2) SPIKED SAMPLE SPIKE REPLICATE
: YD ADETECTOR NUMBER T TAB
: 1,2,0r 5 (MS)
1 /Wonckist | ITOTAL COUNTS {TC) 324818,
I— COUNT TIME in MINUTES (€N 10
Z " (BKG)| 9
{Spiked Vial) (SS)}:: 0.100
v é”év SAMPLE DILUTION FACTOR (Spiked Vial) oRf. 1
|_Jj§ﬂ_ {Dg/L) 1.9196 1.9196
y M4 ASPIKE VOLUME in mL {SVol) : . 0.100
] ISPIKE DILUTION FACTOR (SDF) 1
JMPEr . ISPIKE BOOK NUMBER (Spk BN)} - ' 42B56 42B56
|SPIKE VALUE in pCifmL (Sval)[  1.9229E-01] 1.9229E-01
{INSTRUMENT EFFICIENCY FACTOR (EFF) 0.426 0.426
| (S+S) 1.85E+02 1.79E+02
JAVERAGE or MAXIMUM uCi/g in SAMPLE | 1.0093E+02

IRs (Sample Count Rate) = (TC /CT)- BKG

ISAMPLE + SPIKE Cilg = Rs*1000mL/L * DF / ( EFF * SS * Dg/L *2220000dpm/uCi )
fac ACTUAL = sval

1QC FOUND = ({(S+5 pCifg - SAMPLE uCifg) * ((SDF/(SVol*1000)}/(DF/SS/Dg/L})))
JPERCENT SPIKE RECOVERY = (QC FOUND / QC ACTUAL ) *100

|ac ACTUAL = 1.92E01

IQC FOUND = 1.56E-01
JAVG. PERCENT SPIKE RECOVERY = 80.9%
Analyst: . A : SEH Date: 08-Apr-96
[Signature of Chemist: _,& W SLF Date; "Mﬁ 6
SPIKE.WB1 Rev. 1.0 50810TML
DATA
NOT USED

1\508101OUT\ABEEE3.WB1 04/08/96



VWHO-LO-3A-DP-1TE, BEVL

WORKBOOK PAGE: SPIKE12

AT LA-508 101 (D-2) SPIKED SAMPLE SPIKE REPLICATE

(MS) 2

(TC) 24960

(CT) 30

(BKG) 0.3

(SS) 0.100

(DF) 1

DIGEST GRAMS of SOLIDS / L {Dg/L) 1.9196

ASPIKE VOLUME in mL (SVol) . 0.100

{SPIKE DILUTION FACTOR (SDF) 1

“ISPIKE BOOK NUMBER (Spk BN)f ' 43 123B43

SPIKE VALUE in pCi/mL (SVal)| 3.5897E-02] 3.5897E-02

JINSTRUMENT EFFICIENCY FACTOR (EFF) 0.2095 0.2095

SAMPLE + SPIKE uCilg (S+S) 1.20E+01 9.32E+00
JAVERAGE or MAXIMUM yCilg in SAMPLE | 1.7921E-02

IRs (Sample Count Rate} = (TC /CT)-BKG
ISAMPLE + SPIKE uCily = Rs *1000mLiL * DF / ( EFF * SS * Dg/L *2220000dpm/uCi )
QC ACTUAL = Sval

QC FOUND = {({S+S uCi/g - SAMPLE pCilg) * ((SDFASVol*1000)/(DF/SS/Dg/L))))
|PERCENT SPIKE RECOVERY = (QC FOUND / QC ACTUAL ) *100

QC ACTUAL = 3.50E-02
#AQC FOUND = 2.04E-02
AVG. PERCENT SPIKE RECOVERY = 56.9%
Analyst: R ~o SEH Date: 08-Apr-896
Signature of Chemist: y SLF Date: «//o/9L, |
SPIKE.WB1 Rev. 1.0 S08101ML
DATA

!r«-r _...,...
Nigi U - D

N FAGIAGE

1508101 \CUTWABEBE3. WEB1 04/09/96
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WORKBOOK PAGE: SAM1

AT

e

-OP-1
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/

TB : LA-508-101 (D-2) SOLIDS SAMPLE _| REPLICATE
e%’ ﬁr?’ DETECTOR NUMBER RECIEEEREETY B ST
D|3H SIZE (1,2,0r5) (Ms)} | 2
BT ZAGROSS COUNTS (o) 277564
(COUNT TIME in MINUTES {CT) 30
ZABACKGROUND in cpm (BKG)E 9
SAMPLE SIZE in mL {SS) | 0.250
: IDILUTION FACTOR {DF) § g 11: 1
DIGEST GRAMS of SOLIDS / L (DgiL) 2.0828 2.0828
AEFFICIENCY FACTOR (EFF) 0.4260 0.4260
Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 9175.433 9243.1334
2. —
i Blank Concentration in ualfg 2.05E+02
Replicate Concentration in pClig 2.06E+02
JAverage Concentration in pCifg_ 2.0572E+02

S P P
:]'_ni nrri" o ,ﬂ' .j«_.-..é :

Rs {(Sample Count Rate)
OTAL BETA uCilg

Relative Counting Error

= (TC /CT)-BKG
= Rs*1000mL/L *DF { ( EFF * SS * Dg/L * 2220000dpm/pCi )

= [[{The Square Rootof TC + BKG*CT) / (TC-BKG *CT)|]*1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

TOTAL BETA in iCi/g_ (Average) = 2.06E+02 DETECTION
LEVEL
_ AT
RELATIVE COUNTING ERROR 0.4% uCirg

Analyst: N

SCL Date: 08-Apr-96

_S_lgnature of Chemist:

SLF Date: /70 /9(

SAMPLE.WE1 Rev. 1.0

11\508101OUT\ABEBE3.WB1

. Fa¥
D
508101 ME N

04/09/86

DATA
NOT USED
IN PACKAGE
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WORKBOOCK PAGE: SAM1

AT LA-508-101 (D-2) SOLIDS SAMPLE | REPLICATE
: ¥h&7 7 ZDETECTOR NUMBER TiE
msu SZE  {1,2,0r5) (Ms)f
Vot GROSS COUNTS (co)f
| COUNT TIME In MINUTES cnl
7 %7 'BACKGROUND in cpm (BKG)|
sl
ZIDILUTION FACTOR oRl
[DIGEST GRAMS of SOLIDS / L (Dg/L)
EFFICIENCY FACTOR (EFF)
Lc, Rmax, or Rs(SAMPLE RATE) as APPROPRIATE

Blank Concentration in pCi/g 3.69E-01
Replicate Concentration in uCi/g 3.79E-01
Average Concentration in pclﬂg 3.7398E-01

I Bample Prep
\ FUSIONO1 Rs (Sample Count Rate) = (TC /CT)- BKG
AALPHA TOTAL uCifg = Rs * 1000mU/L * DF / { EFF * §S * DgiL * 2220000dpm/uCi )

LPHA TOTAL in uCilg___(Average) =  3.74E-01 DETECTION
pC Ve
, 2.83E-02
JRELATIVE COUNTING ERROR 13.0% uCi/g
Analyst: o A SCL Date: 08-Apr-96
Signature of Chemist: ,@’ ,.:%K)‘u SLF Date: 4 //0/‘?%
SAMPLE WB1 Rev. 1.0 508101ML
DATA
NOT USED
IN PACKAGE

R0

1A508101OUTWBE863.WB1 04/09/96
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WORKBOOK PAGE: DUP1

TB LA- 508 101 (D-2) SOLIDS DUP REPLICATE
; ' DETECTOR NUMBER 3BT

| _ DUP  [DISHSIZE (1,2,0r5) (ms)|
b GROSS COUNTS o)l
COUNT TIME in MINUTES €nl
BACKGROUND in epm (BKG)'

JSAMPLE SIZE in mL {SS)}: 0,250
ADILUTION FACTOR (DF)E g 1"
DIGEST GRAMS of SOLIDS / L {DglL) 1.978 1.978

EFFICIENCY FACTOR {EFF) 0.4260 0.4260
Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 9107.833 8667.700

Blank Concentration in_uClg 2. 14E+02 |
Replicate Concentration in pCi/g 2.04E+02
Average Concentration in pCl/g 2.0905E+02

I-EEEIEI- Rs (Sample Count Rate) = (TC /CT)-BKG

OTAL BETA uCilg = Rs*1000mU/L *DF / (EFF * SS * Dg/L * 2220000dpm/pCi )

Relative Counting Error = [ |(The Square Root of TC + BKG *CT) / (TC-BKG*CT)|]1*1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

. TOTAL BETA in uCi/g  (Average) 2.09E+02 DETECTION

6. 235-02

IRELATIVE COUNTING ERROR 0.4% uCi/g
Analyst: AL L 0 SCL Date: 08-Apr-96
Signature of Chemist: D aar=e N SLF pate: Y /70/7%
SAMPLE.WB1 Rev. 1.0 508101M|
DATA
NOT USED
IN PACKAGE

2203
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WORKBOOK PAGE: DUP1

AT : LA-508 101 (D-2) SOLIDS DUP REPLICATE
(MS)}
(GC) g
BkG)}
{SS)}:
{DF)§ -
(DgiL)
(EFF)
Lc Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE
4.05E-01]
4.00E-01
4.0256E 01|
[ BAmple
Rs {Sample Count Rate} = (TC /CT)-BKG
ALPHA TOTAL uCilg = Rs * 1000mL/L * DF / ( EFF * SS * Dg/L * 2220000dpm/uCi )

[Relative Counting Error = [|(The Square Reot of TC + BKG * CT) / (TC-BKG*CT)]1* 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002,

4.03E-01 DETECTION

LPHA TOTAL in uCi/g __ {Average)

12.8% uCu’g
Analyst: N i SCL Date: 08-Apr-96
Signature of Chemist: W SLF Date: "f//o/‘?f
SAMPLE.WB1 Rev. 1.0 508101ML
DATA
NOT USED
IN PACKAGE

1\508101'0UTWBE6863.WEB1 04/09/36



WORKBOOK PAGE: SPIKE17

TB: LA-508 101 (D-2) SPIKED SAMPLE SPIKE REPLICATE
o BRI DE TECTOR NUMBER 18 18
-3_ DISH SIZE 1,2,0r5 (MS) 2 2
B TOTAL COUNTS (TC) 768943 735741
JCOUNT TIME in MINUTES (cT) 30 30
B M EACKGROUND in cpm {BKG) 9 9
a_ SAMPLE VOLUME in mL {Spiked Vial) (SS) 0.250 0.250
SEEURISAMPLE DILUTION FACTOR (Spiked Vial) (DF) 11 11
;-IEE_ DIGEST GRAMS of SOLIDS /L {Dg/L} 2.0828 2.0828
BN S PIKE VOLUME in ml {SVol) 0.100 0.100
SPIKE DILUTION FACTOR (SDF) 1 1
g PR S PIKE BOOK NUMBER (Spk BN)]  42B56 42B56
SPIKE VALUE in pCi/mL (Sval)]  1.9229E-01]  1.9229E-01
IERIINS TRUMENT EFFICIENCY FACTOR (EFF) 0.426 0.426
__ SAMPLE + SPIKE uCilg {S+S) 5.72E+02 5.48E+02

SRR A VERAGE or MAXIMUM yiCilg in SAMPLE 2.0572E+02

FUSION01 ;

896T000880 Rs (Sample Count Rate} =

#ISAMPLE + SPIKE pCifg =

W527809 JQC ACTUAL = Sval

SEMIOC FOUND =

(TC /CT) - BKG

s (((S+S pCifg - SAMPLE pCifg) * ((SDF/(SVol*1000))/(DF/SS/Dg/L))))
[ SEH = |PERCENT SPIKE RECOVERY = (QC FOUND / QC ACTUAL ) *100

Rs * 1000mL/L * DF / ( EFF * SS * Dg/L *2220000dpm/uCi )

= 1.92E-01
_ = 1.6BE-01
01:30 PM AVG. PERCENT SPIKE RECOVERY = 87.2%
Analyst: A a iy SEH Date: 08-Apr-96
Signature of Chemist: W SLF Date: ¥/%o/" ?é_.
SPIKEWB1 Rev. 1.0 508€01ML
xR o
WOt “SE@E.
PR

Py AT

[\508101OUTVABG6BE3.WB1 04/10/96
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WORKBOOK PAGE: SPIKE18

AT : LA-508-101 (D-2) SPIKED SAMPLE SPIKE REPLICATE
2 B ADETECTOR NUMBER 8l . 1B
DISH SIZE 1,2, 0r5 (MS) 2
B ATOTAL COUNTS (TC) - azeYt
COUNT TIME in MINUTES (CT) 30
a7 ABACKGROUND in cpm (BKG) 0.3
|_ SAMPLE VOLUME in mL {Spiked Vial) (SS) 0.250
7 ZASAMPLE DILUTION FACTOR  (Spiked Vial) (DF)f i i 1
|‘mm- DIGEST GRAMS of SOLIDS /L {Dg/L) 2.0828
4SPIKE VOLUME in mL {SVol)| - 0.100
I |SPIKE DILUTION FACTOR (SDF) 1
| Narmiber:  |SPIKE BOOK NUMBER (Spk BN} | 423843 123843
SPIKE VALUE in uCi/mL (Svaly] 3. 55975-02 3.5897E-02
{INSTRUMENT EFFICIENCY FACTOR (EFF) 0.2095 0.2095
: (S+8) 5.55E+01 4.97E+01
V2 /Sample AAVERAGE or MAXIMUM pCilg in SAMPLE | 3.7398E-01
|Rs (Sample Count Rate) = (TC /CT) - BKG
AMPLE + SPIKE uCifg = Rs™* 1000mL/L * DF / { EFF * SS * Dg/L *2220000dpm/uCi )
4ac ACTUAL = sval
JJQC FOUND = (((S+S uCilg - SAMPLE uCifg) * ((SDF/(SVol*1000))/(DF/SS/Dg/L))))
JPERCENT SPIKE RECOVERY = {QC FOUND / QC ACTUAL ) *100
QC ACTUAL = 3.59E-02
iQC FOUND = 2.47E-02
AVG. PERCENT SPIKE RECOVERY = 68.8%
Analyst: Iy Al /] SEH Date: 08-Apr-96
Signature of Chemist: X ,&a’ ' W SLF Date:  %/o/9L
SPIKEWB1 Rev. 1.0 © 5081p1IML
')
ﬁ/’@j’ff
205
'ff@(o

22C6

15081010 UTVABBBE3.WB1 04/09/96
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% LABCORE Data Entry Template for Worklist# 6889
Analyst: 6.2 Instrument: AB0O _"#‘:/ Z Book# _AB5(

Method: LA-220-101 Rev/iMod L-\

Worklist Comment: Determine sample size using ludlum. new

5 Type Sample# R A Test Matrix Group# Project
1 STD @3R90-01 SOLID

2 BLNK-PREP @SR90-01 SOLID

3 BLNK/BKG @SR90-¢1 SOLID

4 SAMPLE S96T00D0879 0 F @SR90-01 SOLID 96000030 5102

Analytes Requested: SR90-01 , SR90-01C, SR90-01E
5 DUP 896TQ00879 0 F @SR90-01 SOLID

6 SAMPLE S96TO00880 0 F @SR90-01 SOLID 96000030 S102
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

7 DUP S96T000880 ¢ F @SR90-01 SCLID

Final page for worklist # 6889

“Rar Can Duen 3-23-9% Jifgézmi Cwﬁ 741
Analyst Signature Date Apalyst Signature Date
9@& 2/ /26

DATA 0
NOT US
\N PAUK?\UE

Data Entry Comments: _ o
5 LD (= cou@,r}/ LY =Py Conctrel li—ts

£ ek w be Ceran Mﬁ” 22/

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

22077



worklistdata Version 0.0 05/16/95 WRS-Z0-WIA-DP 178 ' CEV ' Page:
03/26/96 13:04

LABCORE Completed Worklist Report for Worklist# 6889

Analyst: rag Instrument: ABI2 Book#
Method: Rev/Mod

Worklist Comment: Determine sample size using ludlum. new

e I e B T O Y Y T I O T - I C T ST X B U R

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
STD 0 @5R80-01 SR90-01 SOLID 1.23E-03 1.38E-3 112.200 % Recovery
STD o @5R90-01 SR9C-01C SOLID 140 7.79E+01 77.8300 % Recovery
STD 0 @SRS0-01 SR30-01E SOLID 1.60 1.93E+00 1.930 % Ct. Error
BLNEK-FREP 0 @SR90-01 SRS0-01 SOLID 1 9.34E-3 1.000e-002 uCi/g
BLNE -FREP 4] @SR90-01 SRH0-01C SOLID 100 6.88E+01 68.800 % Recovery
BLNK-FREF 0 @SR90-01 SR50-01E SOLID 1.00 6.79E+01 67.900 % Ct. Error
BLNE/BEKG 0 ®SR90-01 SR50-01 SOLID 1 1.92E+00 1.820 uCi/g
SAMPLE S96T000879 0 F @SR90-01 SR90-01 SOLID N/Aa 6.57E+00 6.15%0a-003 uCi/g
SAMPLE 596T00087% 0 F ®@SR90-01 SR90-01C SOLID B/A 8.54E+01 1.000e-004 % Recovery
SAMPLE S596T00087% © F @&SR90-01 SRS0-01E SOLID N/A 1.21E+00 0.000 % Ce. Error
nup S9€TON0RTY D F @SRH0-01 ERH0-01 SOLID 6.57E+0 5.93E+D 10.240 RPD
DUP SS8ETO00879 O F @SR90-01 SR20-01C SOLID 100 8.64E+01 86.400 % Raecovery
DUP S96TO0DBYS O F @SRS0-01 SR30-01E SOLID L.00 1.26E+00 1.260 % Ct. Error
SAMPLE 596TO00BBD 0O F @SR90-01 SR90-01 SOLID N/R 6.08E+0l 5.660e-003 uCi/g
SAMPLE S36TOD0OBBO O F @SR90-01 SR90-01C SOLID Nia B.56E+01 1.000e-004 % Recovery
SAMPLE S36T0008B0 0 F @SR9%0-01 SR90-01lE SOLID N{A 3.81E-01 ¢.000 % Ct. Error
DUP 896TO00BB0 0 F @SKR90-01 SRS0-01 SOLID E.D8E+] 6.6%9E+1 5.550 RPD
Dup S96T000B80 O F @SRS¢-01 SRS0-01C SQLID 100 8.49E+01 84.900 % Recovery
DUP S96T000EB0 0 F @SRSC-{1 SR90-01E SOLID 1.00 3.73E-01 0.370 % Ct. Error

Final page for worklist# 6889
Analyst Signature Date Analyst Signature Date

m%%——%%ﬁ%

DATA
NOTUSED
IN PACKAGE

Units shown for QC (BLK/BKG) may not reflect the actual units.

2ZU8



WIRCS-CZ-VA-DP-170, B2V,

WORKBOOK PAGE: STD1
Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) LIQUIDS STANDARD
: IDETECTOR NUMBER - _ 12{CARRIER ADDED in mL icvayl - .1.000

STD TOTAL COUNTS (TC) 10455|GROSS WEIGHT w2)l 7.2652

Vork LIS COUNT TIME in MINUTES (CT) 10 [TARE WEIGHT {(W1) 7.1873

6889 IBACKGROUND in cpm (BKG) 3.9[NET WEIGHT (W3) 0.0779

HeECok SAMPLE VOLUME in mL (SS) 1.000[DELTA TIME (HOURS) (OT 3.83
@SR90-01 DILUTION FACTOR (DF) 1
DIGEST DILUTION FACTOR __ DDF 1

SAMPLE COUNT RATE (Rs) 1041.60[SR-90 EFFICIENCY FACTO  (C1} 0.4180
CRITICAL LEVEL {Lc) 1.19Y-90 EFFICIENCY FACTOR  {C2}{ - 0.4660
TIME OF SEPARATION (5T) 10:10Rmax N/A
P DATE OF SEPARATION {SD) 03/23/96 IDETECTION LIMIT (Ld) 2.47
0 ITIME OF COUNT (TOC) 14:00(/Sr-89/90 CONC. in uCilL. 1.3786E+00
i " IDATE OF COUNT {DOC) 03/23/96
STANDARD BOOK # 8B56
|[STANDARD VALUE in pCifmL 1.2312E-03

Sample Count Rate {Rs) = (Total Counts (TC)/ Count Time (CT)) - Background in cpm (BKG)

Sr-89/90 CONC in pCifmL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Le IF RS<0
RS*DF*DDE"1000/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)

NOTE: 4.2 = Half Life for ¥-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / {CVA * 0.1000))
Relative Counting Error = The Sguare Root of {{TC + BKG * CT) /{TC - BKG * CT}*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA™* 0.1

Detection Leveis and Less Than Values are determined from Procedure LA-508-002.

0 Detta Time (hours) = ({DOC - SD) " 24) + {TOC - 8T) /100
y DETECTION
Sr-88/90 CONCENTRATION 1.38E-03 H4CiimL LEVEL
RELATIVE COUNTING ERROR 1.9% 3.27E-06
pCiiL
5102 PERCENT CARRIER RECOVERY 77.9%
Analyst: i RAG Date: 25-Mar-96
Signature of Chemist: 8 SLF Date: 3/23/5¢
STANDARD.WB1 REV 1.2 thﬂbNML V
S, w ©
ERRENT 4%
Wi purile
2209

1A22010N\OUT\SRE889.WB1 03/25/96
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WORKBOOK PAGE: BLANK2

VEA-DP-177, B2V |

LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3). 104 (D-1) BLNK-PREP
DETECTOR NUMBER 12}[CARRIER ADDED in mL (CVA) 1.000
BLNK-PREP OTAL COUNTS {TC) 69/ GROSS WEIGHT {W2) 7.3095
ark Lis COUNT TIME in MINUTES {CT) 10{TARE WEIGHT {(W1) 7.2407
6889 IBACKGROUND in cpm (BKG) 3.9(|NET WEIGHT (W3) 0.0688
pstGone SAMPLE VOLUME in mL (55) 4.08
@SRI0-01 DILUTION FACTOR (DF}| - &
DIGEST FACTOR (g/l) {D g/L 1.9196
SAMPLE COUNT RATE (Rs) 3.00SR-80 EFFICIENCY FACTOR (C1) 0.4180
stk N CRITICAL LEVEL {L.c) 1.19{Y-90 EFFICIENCY FACTOR (C2) 0.4660
96002596 TIME OF SEPARATION (ST) 10:10]|Rmax N/A
Hafm DATE OF SEPARATION {SD) 03/23/96 [DETECTION LIMIT (Ld) 2.47
TIME OF COUNT {TOC) 14:158Sr-89/90 CONC in pCiig 9.3424E-03
DATE OF COUNT {DOC) 03/23/96
WL6889
Sample Count Rate {Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
|Sr-89/90 CONC in pCifg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Le if RS<0
RS*1000*DF/((C1+C2%(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of {((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA* 0.1
Detection Levels and Less Than Values are determined from Procedure |L.A-508-002,
Delta Time (hours) = ({DOGC - SD) * 24) + (TOC - ST)/ 100
lysh DETECTION
03/23/96 Sr-89/90 CONCENTRATION 9.34E-03 ucifg | LEVEL
10:00 AM JRELATIVE COUNTING ERROR 6§7.9% 7.69E-03
: HuCifg
S5102 PERCENT CARRIER RECOVERY 68.8% ,
Analyst: L A RAG Date: 25-Mar-96
Signature of Chemist: ) SLF Date: 5/22/9 {
BLANK. WB1 REV 1.2 22010NML
NODATA
T USED
g IN PACKAGE
2<i0
03/25/96

22010NVOUT\SRE889. WB1




WORKBOOK PAGE: SAM4
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Vb e o

:L n.i Di '1:—’:| -“'W_V i

LA-220-101 / D1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 {D-1) SAMPLE
ETECTOR NUMBER 12|CARRIER ADDED in mL {CVA} 1.000
SAMPLE TOTAL COUNTS (TC) 26294 |{GROSS WEIGHT (W2) 7.3049
JCOUNT TIME in MINUTES {CT) 10(TARE WEIGHT (W1) 7.2195
BACKGROUND in cpm (BKG) 3.8|NET WEIGHT {W3) 0.0854
"""" JSAMPLE VOLUME in mL (SS) 0.250|DELTA TIME {(HOURS) DT) 4.25
DILUTION FACTOR (DF) 1
JDIGEST FACTOR {g/L) {D g/L 1.9196 i
SAMPLE COUNT RATE {Rs) 2625.50|SR-90 EFFICIENCY FACTOR {C1) 0.4180
R JCRITICAL LEVEL (Le} 1.19[Y-90 EFFICIENCY FACTOR (C2) 0.4680
96002596 TIME OF SEPARATION (ST) 10:15|Rmax N/A
IDATE OF SEPARATION (SD) 03/23/96 \DETECTION LIMIT {Ld) 2.47
IME OF COUNT {TOC) 14:30(Sr-89/90 CONC in pCl/g 6.5748E+00
HDATE OF COUNT (DOC) 03/23/96
FUS!0N01
596T000879
i[Sample Count Rate (Rs) = (Total Counts (TC) / Count Time {CT)) - Background in cpm (BKG)
Sr-89/90 CONC in uCifg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0Q
{RS*1000*DF/((C1+C2*(1-¢ to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1)/ (CVA * 0.1000))
Relative Counting Error = The Square Roet of ((TC + BKG * CT) / (TC - BKG * CT)"1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
iy NOTE: Expected weight = CVA * 0.1
RAG ”Detection Leveis and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
DETECTION
03!23!95 Sr-89/90 CONCENTRATION 6.57E+00 pCilg | LEVEL
RELATIVE COUNTING ERROR 1.2% 6.19E-03
: uci/g
8102 PERCENT CARRIER RECOVERY 85.4%
Analyst: A AN RAG Date: 25-Mar-96
Signature of Chemist: /U SLF Date: 3/27) ¢
SAMPLE WB1 REV 1.2 22010NML |
'."\; ;\' f
WGt USE gE
N Pi\um
2il

1\22010NOUT\SRE889.WB1

03/25/96
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LA-220-101/D-1  Sr-89/90 : LA-220-101 {D-1), 102 (E-3), 104 (D-1) DUP
DETECTOR NUMBER 12[CARRIER ADDED in mL (CVA)| . 1.000

DU TOTAL COUNTS (TC) 24496 [GROSS WEIGHT (W2) 7.2882
Tor COUNT TIME in MINUTES | (CT) 10|[TARE WEIGHT (W} 7.2018
BACKGROUND In cpm (BKG) 3.9|NET WEIGHT (W3) 0.0864
SAMPLE VOLUME in mL (S} 0.250{DELTA TIME (HOURS (oT)| 4.50
DILUTION FACTOR (DF) R

L
R%0-01

S

DIGEST FACTOR (g/L) {D g/l 1.95443 4

SOLID SAMPLE COUNT RATE {Rs}) 2445.70)SR-90 EFFICIENCY FACTCR (C1) 0.4180
teh Nunbe CRITICAL LEVEL {Lc) 1.19]lY-80 EFFICIENCY FACTOR (C2) 0.4660
96002596 TIME OF SEPARATION {8T) 10:15|Rmax N/A
et DATE OF SEPARATION (SD) 03/23196|DETECTION LIMIT {Ld) 2.47

0 [TIME OF COUNT {TOC) 14:45|Sr-89/90 CONC in uCiig 5.9297E+00

DATE OF COUNT (DOC) 03/23/96

NO1

AP

S96T000879
ment Code ' [Sample Count Rate (Rs) = {Total Counts (TC) / Count Time {CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCilg Replace RS with RMAX if RS<=L¢ and RS>=0 or Replace RS with Le if RS<0

""" RS*1000*DFA{C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

NCOTE: 64.2 = Half Life for Y-80 and Rec, = Fractional Carrier Recovery ({(W2-W1) / {CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA* 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

FUSIO

ate Conip Delta Time (hours) = ((DOC - 8D) * 24} + (TOC - 8T)/ 100
03/25/96
DETECTION
FI-SQIQD CONCENTRATION 5.93E+00 pCiIg__ LEVEL
RELATIVE COUNTING ERROR 1.3% 5.99E-03
uCilg

PERCENT CARRIER RECOVERY 86.4%

Analyst: L. A RAG Date: 25-Mar-96

Signature of Chemist: l jﬂ/ W SLF pate: I3/ 27(9(

SAMPLE WB1 REV 1.2 22010NML

2(112

112201 0NVOUT\SRE889.WB1 03/25196



WORKBOOK PAGE: SAMé&
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LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 {E-3), 104 {D-1) SAMPLE
i DETECTOR NUMBER 12|CARRIER ADDED in mL (CVA) 1.000
SAMPLE TOTAL COUNTS {(TC) 265325[|GROSS WEIGHT {W2) 7.2884
W COUNT TIME in MINUTES {CT) 10|TARE WEIGHT (w1) 7.2028
6889 BACKGROUND in cpm {BKG) 3.9|NET WEIGHT (W3) 0.0856
gt G ISAMPLE VOLUME in mL {S8S) 0.250]D E (HOURS 4.75
@SR80-01 IDILUTION FACTOR (DF) 1
IDIGEST FACTOR (g/L) {Dgit 2.0828 :
SOLID SAMPLE COUNT RATE (Rs) 26528.601SR-90 EFFICIENCY FACTOR (C1) 0.4180
I CRITICAL LEVEL {Lc) 1.191Y-90 EFFICIENCY FACTOR (C2) 0.4660
96002596 TIME OF SEPARATION {ST) 10:15[Rmax NIA
DATE OF SEPARATION (SD) 03/23/96 DETECTION LIMIT {Ld) 2.47
TIME OF COUNT {TOC) 15:00)|Sr-89/90 CONC in uCilg 6.0753E+01
DATE QF COUNT (DOC) 03/23/9¢
Sample Count Rate (Rs) = (Total Counts {TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
IRS*1000*DFA{C1+C2%(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
INOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recavery ((W2-W1)/ (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)"1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE:. Expected weight = CVA™* 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + {TOC - 8T)/ 100
DETECTION
03!23[95 Sr-89/90 CONCENTRATION 6.08E+01 uCilg [ LEVEL
RELATIVE COUNTING ERROR 0.4% 5.66E-03
nCilg
5102 PERCENT CARRIER RECOVERY 85.6%
Analyst: R LA RAG Date: 25-Mar-96
Signature of Chemist: W SLF Date: 3/ 22/ 9é
SAMPLE WB1 REV 1.2 22010NML v
phik
317y US‘E“
“%u ~ rAGE
14 BROV
e<i3

1/22010NWOUT\SRE889.WBA

03/25/96



WORKBOOK PAGE: DUP?

LA-220-101 /D1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) DUP
DETECTOR NUMBER 12CARRIER ADDED in mL (CVA) 1.000
OTAL COUNTS {TC) 275783 {GROSS WEIGHT {W2) 7.9639
COUNT TIME in MINUTES {CTH - - - 10 TARE WEIGHT {W1) 7.8790
BACKGROUND in cpm (BKG) 3.9/NET WEIGHT {W3) 0.084%
SAMPLE VOLUME in mL (SS) 0.250 |[DELTA TIME (HOURS) DT 4.92
DILUTION FACTOR (DF) 1 :
DIGEST FACTOR (g/L) (D gL 1.978 e
SAMPLE COUNT RATE {Rs) 27574.40[SR-90 EFFICIENCY FACTOR {C1) 0.4180
JCRITICAL LEVEL (Lc} 1.19]Y-90 EFFICIENCY FACTOR (C2) 0.4660
TIME OF SEPARATION {ST) 10:15iRmax NIA
JDATE OF SEPARATION {SD) 03/23/196 {DETECTION LIMIT (Ld) 2.47
TIME OF COUNT {TOC) 15:103Sr-89/90 CONC In pCilg 6.6922E+01
DATE OF COUNT {DOC) 03/23/96
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time {CT)) - Background in cpm {BKG)
Sr-89/90 CONC in uCilg Replace RS with RMAX if RS<=L.c and RS>=0 or Replace RS with L if RS<0
RS*1000*DFH{(C1+C2*(1-e to the power of {(-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery {((W2-W1) / {CVA * 0.1000))
ﬂRelative Counting Error = The Square Root of ((TC + BKG * CT)/ (TC - BKG * CT)"1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NCTE. Expected weight = CVA " 0.1
Detection Leveis and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TCC - ST)/ 100
DETECTION
Fr-BQIQO CONCENTRATION 6.69E+01 pCilg | LEVEL
|RELATIVE COUNTING ERROR 0.4% 6.00E-03
| uCilg
IPERCENT CARRIER RECOVERY 84.9%
Analyst: . RAG Date: 25-Mar-96
Signature of Chemist: _@” — X SLF pate:  3/23/9%
SAMPLE WB1 REV 1.2 22010nNML U
DRTA
NOT USED
; £
1N PACKAG
Lei4

i22010N\CUT\SRE889 WE1 03/25/96



04/30/96 15:13 WD VES-DPA1TE, REVL Page:

A-0004-1 LABCORE Data Entry Template for Worklist# 8190

Analyst: / iglfz Instrument: UOl Book# 75 AS s
Method: LA-925-009 Rev/Mod gf~/

Worklist Comment: 1-10ml Sample Prep.For spike use: 0.1ml. new

S Type Sample# R A Test Matrix Group# Project
1 STD @U-01 SOLID
2 BLNK-PREP @U-01 SOLID
3 SAMPLE 8596T001583 0 F @U-01 SOLID 96000094 S102
Analytes Requested: U-(2 , U-02E
4 DUP 596T001583 ¢ F @U-01 SOLID
5 BPK 596T001583 0 F @U-~01 SOLID
6 SAMPLE S96T001584 0 F @U-01 SOLID 96000094 S102
Analytes Reguested: U-02 . U-02E
7 DUP 596T0Q01584 0 F @U-01 SOLID
8 SPK 596T001584 0 F @U-01 SOLID
% SAMFLE S96T00158%5 ¢ F @U-01 SOLID 96000094 5102
Analytes Requested: U-02 , U-02E
10 DUP S96TRQ1585 0 F @U-01 SCLID
11 SPK 896T001585 0 F @U-01 SCLID

Final page for worklist # 8190

H Tengo 57 /77 %-,,,, f"/;/ﬁ%

Analyst Signature Analyst dignature Dage

G/ gamw, 5/7/9@

Data Emtry Comments.

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.



WHC-C o wie-DP-175, REV. |

worklisirad Version 0.0 04/18/96
05/09/96 11:25 4 Y

LABCORE Completed RadChem Report for Worklist#: 8190

Page:

Analyst: knt Instrument: 101

Method: \ A-425-009 Rev/Mod A -\

Book# 45 85(,

Worklist Comment: 1-10ml Sample Prep.For spike use: 0.1ml. new

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1 870 0 aw-01 U~ 02 SOLID 6.39E-02 6.1BE-02 96.714- % Recovery
1 STD 0 au-01 u-02E SOLID 1 3.22E+00 3.220 Ratio
2 BLNK-PREP 0 a0t u-02  SOLID 1 5.36 5.360 uCi/g
2 BLNK-PREP 0 &u-01  U-02F  SOLID 1 1.52E+00 1.520 Ratio
3 SAMPLE'  :S967T001583 0 F -Qu-01 u-02 SOLID N7 A 4 . 99E+01 193.0e-002 ug/g
3 SAMPLE S96T001583 O F au-01 U-02€ SOLID N/A 1.40E+00 0.0e+000 % Inst Error
4 DUP $967001583 O F au-01 u-02 SOLID 4.99E+1 4.81E+1 3.673 RPD
4 DUP S967001583 0 F u-01 U-02E SOLID 1 1.65E+00 1.650 Ratio
5 SPK S96T001583 0 F au-01 u-02 SOLID 5.69E+01 6.91E+01 121.44% % Recovery
6 SAMPLE  S96T001584 0 F au-01 u-02 SOLID  __ N/A 1.44E+03 174.0e-003  ug/g
& SAMPLE 50AT001584 0 F au-0M u-02e sOLiD N/A 3.24E+00 0.0e+000 % Inst Error
7 DUP S96TO01584 0 F au-01 U-02 SOLID 1.44E+3 1.53E+3 6.061 RPD
7 DUP $96T001584 0 F au-01 U-02E SOLID 1 3.19€E+00 3.190 Ratio
8 SPK SP6T001584 0O F au-01 y-02 SOLID S.69E+01 6.66E+01 117.047 % Recovery
9 SAMPLE  S96T001585 0 F au-01  U-02 SOLID __N/A __ 6.22E+03 217.0e-002  ug/g
9 SAMPLE S96T001585 O F aU-01 u-02€ SOLID  _ N/A 3.19e+00 0.0e+000 % Inst Error
10 DUP S96T001585 0 F au-01 u-02 SOLID 6.22643 6.59E+3 S.777 RPD
10 DUP §946T001585 O F au-01 u-02€ SOLID 1 3.17E+00 2.170 Ratio
11 SPK $96TO01585 0 F au-01 u-02 SOLID 5.69E+01 4. T4E+01 83.304 % Recovery

Final page for worklist# 8190

Analyst Signature

Date

VIEWEr

ignature

Analyst Signature

ate

Units shown for QC (BLK/BKG) may not reflect the actual unirs.

Date
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WORKBOOK PAGE: STD1
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

STANDARD

JSTANDARD BOOK #
VOLUME OF SAMPLE (mL) (SSH

DILUTION FACTOR OF SAMPLE (DF) i
FREPARATION FACTOR OF SAMPLE (PE) I
: JILIFETIME IN MICROSECONDS :
_uQuip ___ |R2VALUE
¢ Z2RANGE (HIGH OR LOW)

INSTRUMENT UNCERTAINTY gu)
HINSTRUMENT RESULT (IRM
DETECTION LEVEL {pg/mL)

N/A RESULT {pg/mL) 6.18E-02
VALUE OF STANDARD 6.39E-02

%RECOVERY 96.71

3.2

RELATIVE % UNCERTAINTY

Resuit = DF * PF * IR * 1000

Detection Level = 3.70 E-08 * DF * PF * 1000

| % Recovery = Result/ Value of Standard * 100

Relative % Uncertainty = U /IR * 100

Analyst: KNT Date: 07-May-56

Signature of Chemist: %&@ JLS Date: S/q /‘i (e
STANDARDWB1 REV 20 925009ML

2eci

1A\92500N0UTWURE190.WBA 05/07/96 10:17:04



VIHC-CD-VE-DP-17S, TEV.

WORKBOOK PAGE: BLANKZ2

Uranlumb Phosphorescence. LA-925-009 (A-1)}) LIQUID/SOLID

BLANK _

. I -
2/ 7IVOLUME OF SAMPLE (mL) (SS)

[DILUTION FACTOR OF SAMPLE (DF)

77 APREPARATION FACTOR OF SAMPLE (PF)

IDIGEST FACTOR (DgiL)

% //MIFETIME IN MICROSECONDS

R2 VALUE

INSTRUMENT UNCERTAINTY {Ilv)

Z2INSTRUMENT RESULT Ry ABE:
|DETECTION LEVEL pgig 1.76E-01
_“]CONCENTRATION IN SOLUTION (g/L) 1.13E-05
RESULT (ugig) 5.36E+00
RELATIVE % UNCERTAINTY 1.5
Result = Conc. in Solution {g/L) * 1000000 / Dg/L
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = IU /IR * 100
- Datd GO ﬁ?’plm‘:% “#4 Concentration in Solution {g/L) = IR * DF * PF
05!07!96
05/02/96
© AnalystéTime:: - i
01:20 AM
.7 samplePoint
$-102
Analyst KNT Date: 07-May-96
Signature of Chemist: OF D L ppen—san LS  Date. 8 /9/59¢
BLANK WB1 REV 2.0 ~" " 925009ML

2
oo
N
¥

192500N0UTWRE190.WB1 05/09/96 11:21:09




WORKBOOK PAGE: SAM3
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Uranium by Phosphorescence: LA-925-009 (A-1}) LIQUID/SOLID

SAMPLE SAMPLE
IVOLUME OF SAMPLE (mL) {(SS} 1,00
DILUTION FACTOR OF SAMPLE (DF} 11:00
“IPREPARATION FACTOR OF SAMPLE (PR 40.00'
DIGEST FACTOR (Dg/L) 2.1076
ALIFETIME IN MICROSECONDS B -
R2 VALUE
Batch Numbel RANGE (HIGH OR LOW)
96004033 INSTRUMENT UNCERTAINTY oupll o 1.34ES
Rerun NSTRUMENT RESULT (R)|  9.57E-07
_0 DETECTION LEVEL pglg 1.93E+00
.7 SampleéPrep -
FUSIONO1 CONCENTRATION IN SOLUTION (g/L) 1,05E-04
. 'Sample # JARESULT {polg) 4.99E+01
5967001583 RELATIVE % UNCERTAINTY 1.4
Instrument Code:
vo1 .
o prepated By || Result = Conc. in Solution {g/L) * 1000000 / Dg/L
MCB
- Chemist Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
JLS
- Anglyst Relative % Uncertainty = U / IR * 100
KNT
Date'Complete Concentration in Solution (g/L) = IR * DF * PF
05/07/96
= Analysis Date’- =7
05/02/96
Analysis Time
01:20 AM
- Sampie Point
$-102
Analyst: KNT Date: 07-May-96
Signature of Chemist: m@) JLS Date:. S /4 [9¢
SAMPLE.WB1 REV 2.0 7 925009ML
2223
1\925009\0UT\URS190.WB1 05/07/96 13:24:50
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WORKBOOK PAGE: DUP4

REV.

Uranlumb Phosphorescence LA-925-009 (A-1) LIQUID/SOLID

it |VOLUME OF SAMPLE (mL) ssyl

DUP ___

J[DILUTION FACTOR OF SAMPLE (DF)

PREPARATION FACTOR OF SAMPLE {PF) |

SHH|LIFETIME IN MICROSECONDS

DIGEST FACTOR (Da/L)

IR2 VALUE

“IRANGE (HIGH OR LOW}

96004033 INSTRUMENT UNCERTAINTY {1U}

o o AINSTRUMENT RESULT (IR)
0 |DETECTION LEVEL pgig 1.79E-01
FUSIONO1 CONCENTRATION IN SOLUTION {g/L) 9.95E-05
RESULT (pg/g) 4.81E+01
5961001583 RELATIVE % UNCERTAINTY 1.6
Result = Conc. in Solution {g/L.} * 1000000 / Dg/L
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = IU /IR * 100
Concentration in Solution (g/.) = IR * DF * PF
Analyst: KNT Date:  07-May-96
JLS Date: 5‘/4 /q (o

Signature of Chemist %&@Q
SAMPLE WB1 REV 2.0 925009ML

4—;(12 /k

1\92500\0OUTVURB180.WBH1 05/07/96 10:34:19
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WORKBOOK PAGE: SPIKES
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

“VOLUME OF SAMPLE + SPIKE (mL} (SS)
DILUTION FACTOR OF SAMPLE + SPIKE (DF})

ZEHPREPARATION FACTOR OF SAMPLE + SPIKE (2] §

DIGEST FACTOR OF SAMPLE [(31019] &

o] ro2e04)
({CONC) 7.02E-03 |
_JSPIKE VALUE (giL ) (sv) 5.69E-02
INITIAL VOLUME OF SPIKE (mlL) I RE
RIGINAL SAMPLE VOLUME BEFORE PREP (mL) {osV) 0

CONCENTRATION IN SOLN (g/L} FROM SAMPLE FORM {SR) ¥

Concentration = IR * DF * PF

QC Actual {pg/mL} = SV (g/L) * 1000

QC Found {ug/mL) = {(CONC - SR} * OSV / IV~ 1000

% Recovery = QC FOUND / QC ACTUAL

QC ACTUAL = 5.69E+01 pg/mL
QC FOUND = 6.91E+01 pg/mL
% SPIKE RECOVERY = 121.5%
Analyst: KNT Date: 07-May-86

Signature of Chemist: %5&0—9 JLS Date: B/Q/Qfa
SPIKE.WB1 REV 2.0 25009ML

P A

1925000 0OUTWRB180.WBA 05/07/96 10:36:11



WORKBOOK PAGE: SAMS

L T -p e R Sy
e - T - . Ve 3!
N T S R EJP .E#\rg . hmJI |

{VOLUME OF SAMPLE (mL)

(S8)

DILUTION FACTOR OF SAMPLE (DF)

PREPARATION FACTOR OF SAMPLE (PF)l

DIGEST FACTOR {Dg/L) [

LIFETIME IN MICROSECONDS

R2 VALUE

IRANGE (HIGH OR LOW)

{INSTRUMENT UNCERTAINTY ]|

JINSTRUMENT RESULT ur) |l

0 DETECTION LEVEL pglg 1.74E-01

FUSIONO1 CONCENTRATION IN SOLUTION (g/L.}) 3.06E-03

RESULT (ug/g) 1.44E+03

S96T001584

RELATIVE % UNCERTAINTY 3.2

Result = Conc. in Solution (g/L) * 1000000 / Dg/L
Detection Level = 3,70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = IU /IR * 100

Concentration in Solution {g/L) = IR * DF * PF

Analyst.

KNT

Date:

07-May-96

Signature of Chemist:

Date:

s/9/%w

SAMPLE.WB1 REV 2.0

1\92500N0OUTVWWRE180.WBA1

%&o@ s
925009ML

2225

05/07/96 10:37:34




WORKBOOK PAGE: DUP7

JoicesT FacTOR (DgiL}
" |LIFETIME IN MICROSECONDS

frvamg ae wrewp Rale) i..‘,.;. o '-N:J |
' . A
ik e e, TG T L B um Ve

Uranlum b Phosphorescence LA-925-009 (A-1) LIQUIDISOLID

BUP

(SS)

(DF)

(PF}

R2 VALUE

RANGE (HIGH OR LOW)

INSTRUMENT UNCERTAINTY {1U)

INSTRUMENT RESULT {IR} ||

DETECTION LEVEL ug/g 1.72E-01

FUSIONO1

CONCENTRATION IN SOLUTION (g/L) 3.29E-03

5967001 584

RESULT (pglg) 1.53E+03

RELATIVE % UNCERTAINTY 3.2

Result = Conc. in Solution {g/L) * 1000000 / Dg/L

Detection Level 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU /IR * 100

Concentration in Solution {g/t.}=IR * DF * PF

Analyst:

KNT

Date: 07-May-96

Signature of Chemist:

SAMPLE.WB1 REV 2.0

19250000 UTWRE190.WB1

Date; S /Q/G(.o

W JLS
Q09ML

r) l}‘?

05/07/96 10:42:40




WORKBOOK PAGE: SPIKES
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

R2 VALUE
i@ R ANGE (HIGH OR LOW)
33 NSTRUMENT RESULT
s ONCENTRATION IN SOLUTION (g/L) {CONC) 9.72E-031——
ISPIKE VALUE {g/L) {SV) 5.69E-02
INITIAL VOLUME OF SPIKE (mL) ) 10/
ORIGINAL SAMPLE VOLUME BEFORE PREP (mL) (OSV) 00
CONCENTRATION IN SOLN (g/L) FROM SAMPLE FORM sl :

Concentration = IR * DF * PF

QC Actual (pg/mL) = $V (g/L) * 1000

QC Found (ugfmL) = (CONC - SR} * OSV / IV " 1000

% Recovery = QC FOUND / QC ACTUAL

QC ACTUAL = 5.69E+01 pg/ml
QC FOUND = E.66E+01 pg/mlL
% SPIKE RECOVERY = 117.0%
Analyst: KNT Date: 07-May-96

Signature of Chemist: %M JLS Date: 5/9/9 (!
2]

SPIKEWB1 REV 2.0 ML

PAAALS

£AG2500N0OUTWRE190.WB1 05107196 10:44:24
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WORKBOOK PAGE: SAM9
Uranium b Phosphorescence LA-925-009 (A-1) LIQUID/SOLID

__‘ SAMPLE
= {VOLUME OF SAMPLE (mL} (ssit . 100
IDILUTION FACTOR OF SAMPLE (DF)
- |PREPARATION FACTOR OF SAMPLE (PE)
_|oIGEST FACTOR (DgiL)
{{LIFETIME IN MICROSECONDS
R2 VALUE
a6 RANGE (HIGH OR LOW)
96004033 iINSTRUMENT UNCERTAINTY (v}
INSTRUMENT RESULT Ryl
IDETECTION LEVEL pglg 2.17E+00

FUSIONO1 CONCENTRATION IN SOLUTION (gfL) 1.17E-02
bk RESULT (ug/g) 6.22E+03
S967001585 IRELATIVE % UNCERTAINTY 3.2

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 £-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = iU /IR * 100

Concentration in Solution (g/L} = IR * DF * PF

Analyst: KNT Date: 07-May-96

Signature of Chemist: %W JLS Date: .5/9 /9‘/

SAMPLEWB1 REV 2.0 925009ML

IA82500RN0UTWURB190. WB1 05/07/96 10:45:36
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WORKBOOK PAGE: DUP10
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

DUP

. = DUE

~__|DILUTION FACTOR OF SAMPLE {DF)
*{PREPARATION FACTOR OF SAMPLE _(PF)

(DgiL)

RANGE (HIGH OR LOW)
}LNSTRUMENT UNCERTAINTY e

INSTRUMENT RESULT )
DETECTION LEVEL pg/g 2.24E+00

iyt &

FUSIONO1 ‘CONCENTRATION IN SOLUTION {g/L} 1.20E-02
aniph RESULT (ug/g) 6.59E+03
S96T001585 RELATIVE % UNCERTAINTY 3.2

Result = Conc. in Solution {g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty =1U /IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: KNT Date: 07-May-86

Signature of Chemist: w JLS Date:S‘/‘i/q"Q
SAMPLE.WB1 REV 2.0 925009ML

2230

[\G25C0NOUTWRE190.WBH1 05/07/96 10:48:13
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WORKBOOK PAGE: SPIKE11

Uranlumb Phos horescence LA-925-009 (A-1) LIQUIDISOLlD

)

Wil

2 VALUE

OLUME OF SAMPLE + SPIKE (mL) (S5)
DILUTION FACTOR OF SAMPLE + SPIKE {DF)
PREPARATION FACTOR OF SAMPLE + SPIKE {PF)
DIGEST FACTOR OF SAMPLE (DDF}
! : LIFETIME IN MICROSECONDS
e S S|RANGE (HIGH OR LOW)
INSTRUMENT RESULT (iR)
i S lcONCENTRATION IN SOLUTION (g/L) {CONC}
|SPIKE VALUE (g/L) {5V}
NITIAL VOLUME OF SPIKE (mb.) )
__|ORIGINAL SAMPLE VOLUME BEFORE PREP (mL} {0SV)
i fCONCENTRATION IN SOLN (g/L) FROM SAMPLE FORM (SR)

Concentration = IR * DF * PF

QC Actual {ug/mlL) = SV {g/L) * 1000

QC Found {pg/mL} = {CONC - SR) * OSV / IV * 1000

% Recovery = QC FOUND 7/ QC ACTUAL

GC ACTUAL . 5.65E+01 pg/mL
Qc FOUND = 4.TAE+1 pg/mL
% SPIKE RECOVERY = 83.3%
Analyst; KNT Date: 07-May-96
Signature of Chemist: M JLS Date: 5/‘3 /9
SPIKE.WB1 REV 2.0 (Fs009ML

~p.,(3 -

1\925009\0UTWRSE190.WB1 05107196 10:49:57
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06/04/96 10:31 Ve Page:
A-0004-1

LABCORE Data Entry Template for Worklist# 9568
Analyst: K Instrument: U0l Book# 4 456

Method: LA-925-009 Rev/Mod gf - (
Worklist Comment: $102. ¢.1-10 sample prep.For spike use: 0.1ml. new

5 Type Sample# R A Test Matrix Group# Project

1 STD @U-01 SOLID

2 BLNK-PREP @U-01 SOLID

3 SAMPLE S96T000874 0 F @U-01 SOLID 96000030 S102
Analytes Requested: U-02 , U-0ZE

4 DUP S96T000874 0 F @U-01 SOLID

5 8PK 596T000874 0 F @U-01 SOLID

6 SAMPLE S96T0008B75 0 F @U-01 SOLID 96000030 S102
_Analytas Requested: U-02 , U-0ZE

7 DUP 896T000875 0 F @U-01 SOLID

Final page for worklist # 9568

Tl hr £/ 1%

Analyst Signature Date Analyst Signature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2232
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worklistdata Version 0.2 1May96 Vi S-La -OP- 1"" REV.

06/11/96 13:39

LABCORE Completed Worklist Report for Worklist# 9568

Page:

Analyst: rwk Instrument: UO1 Book# AS@ATSL
Methed: LA-GRS-0OCY Rev/iMod M-t

Worklist Comment: S102. 0.1-10 sample prep.For spike use: 0.1ml. new

Seq Type Sample¥ R A Test Matrix  Actual Found DL or Yield Unit

1 STD o0 . @U501-  U-02 . SOLID.. . '.s.zsxygz ;'sLé;f-az--__ -1@44325 % Recovery

1 sTD 0 @u-01  U-02E  SOLID 1 3.27E+00 3.270 Ratio

2 BLNK-PREP - She ageel psg2: . SOLID. . R GRS S gl L

2 BLNK-FREP _ 0 &U-01 U-02E S0LID _ N - W/A Ratio

3 SAMPLE 896000874 0 F @U-01 - 0-03 | -SOLID. . W/K. G 2.80E403 . 1.640 uglg .

3 SAMPLE  S96T000874 0 F €U-01  U-02F  SOLID N/A 3.21E+00 % Inst Error
4 DUP . 396T0G0S74 0 F  @U-01 . D02 | . SOLID . | 2.50E¢3 - 2.81Es3. . . © 11,676 RED :
4 DUP S96T000B7T4 0 F @U-01  U-0ZE  SOLID 1 3.24E400 3.240 Ratie

5 SPK .. 596T000874 0.F #Us017 - 0+02 SOLID . 5.£9k+u1*ﬁﬁ-k'§sx+01. 122,320 % Recovery
6 SAMPLE  S9€T000875 0 F @U-01  U-02 SOLID N/R 1.21E+03 1.750 ug/g

6 SAMFLE = S96T000B75" O F '@Us01 U-02E - SOLID WA 1.IABRE iy TAWE: Errer
7 DOP S36T000ETS O F @U-01  U-02  SOLID 1.21E+3 1.23E43 1.629 RPD

7 pup 89€TO00875. .0 F @D-01  USD02E - . SOLID . ~i.- i.20msd0. . . 1200 Ratio .

Final page for worklist# 9568
. ~
‘ﬁifyéTmfb SR

Analyst/Signature Date Analyst Signature Date

«

eviewer Signature ate

Units shown for QC (BLK/BKG) may not reflect the actual units.

22373
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URANIUM ANALYSIS

?;ED Date//Tine OE/lO/Gb/21:u5:16
E;Jf._ﬂ:u Cal Y=4 . 7Z2E+07X-1. AR N $ )]
o3 it ' 3
Poo J_.‘lﬂic;.'::: ‘E{ 2714 t= 38 us)
o Conc 8. S8E-05 + Z.1E8E-C& ug/T
+ 1.8B8€ us Dilution Factor 1 ml/mL

Semple 1D PREP BLK Date/Time

Tescription S-10Z Cal Y=4.72B+07Z~- ;.27L+J2

Ref. Ratio 1.032 lntenb' v T {t= 39 us)

Lazser Pul=ses L0O0 Conc 2.69E-06 + B_53E-03 ug/L

Lifetime + us Dilutlcn Factor 1 mL/mL

Ja W

Integrated © FINAL RESULT Z.E€5E-06 + 5.832-038 ug/L /#ﬁ/ (47(L}
range: HIGH

Sempie ID Da

Teaoripti ?a 3 - \
nef. ERati in i _ 35 us)
Laser Ful Conc  + ug/u

Lifetime Dilution Factor 1 ml/mL

ne

J‘_(""_ _ HIVHT "H"‘!C‘(JTT

Iintegrated O FINAL RE:UL

Range: LOW / y
= i 5 c
Cample <= Blanx ”W/gﬂ l
Semple 1D SEETOQOE CEs } e

- ; 2 o ’ ; 1Y
oescription o-1d +07 E+07Z

nef. Ratic 1.049 Intens 141 {(t= 39 e
I S =N = A : — 1S
Lazer Pulses 500 Conce 5 05 + 1.81E-08 ug/I
Lifetime ZES + _BB1 us . in ke L P

=2 gl o ol U8 Cilutd ctor 1 mL/mbL

e S o

:ntegrated 3TeZE FINAL RESULT B.E€3E-C5 + 1.81iE-06 uz, L

Hange: HIGH !

LAIpLlEe 1Y Late,/Time

Descriptioc Cal Y=4_TIZESG

n&l. natio Intensity 245 us)
T o -~ T =

?g%el fuls Ccne ©.1BE-CS z

Lifetime Z e D U

—— = ; ion Feactor 1 mbLml

S L9080 LA I0r & y 1 mL,/mbL

inte at TTMNAT =ESIITT - . -

= grated 4444%2 FINAL RESULT 6.18E-05 + 2.CCE-C6 ug/L

ange“ HIGH
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URANIUM ANALYSIS

Sample ID S86T000874 GF. Date/Time 06/1 /CN:J/O'7 27 48

Description &5-102 Cal Y=4.7ZE+07X-1.27E+02

Ref. Ratio 1.054 Intensity 30153 (t= 38 us)
Laser Pulses §00 Conce 7.BZE-C4 + Z.41E-05 ug/L
Lifetime 265 + .BZ us Dilution Factor 1 mL/mL

nZ .39%6

Integrated 5393867 FINAL RESULT 7.5ZE-C4 + Z.41E-C5 ug/L

Range: HIGH

Semple ID  ESS8TOCQETE Date/Time (06/11/86,/02:31-22
Description S5-102 Cal Y—” TZE+] =TT+ 02

Ref. Ratio 1.0587 25 L= 38 us)
“aseyr B 5C0 Conc 2.8BE-05 + B.EBE-Q7 ug/L
Lifeti + 1.78% us Dilution Facter 1 mL/mL

=z .8981

Integrat FINAL RESULT

(IR

1

o

i =T OrIT
FIiWAL ReESWILT

I SEETCOGETS DUP Date/Time C&8/11,/86/02:36:04
roion  5-10Z Cal Y=4.7ZE+07X-1.275+0z
vatio 1.064 Intensity %921 ; us)
Laser Pulses 50C Cone 2.60E-08 +&TBLE-07 us/L
Lifetime 276 + 1.834 us D luddott Factor 1 mL/mL
D L8R7YS
z rat RESJLT 2Z.€0E-05 + B.E61E-07 us L
= s BHTGH
e ID S98TCOCETE JTime 06/11/86,/02:38:46
iption 5-102 =3 .u1g+udﬂo
Ratio 1.08¢ ; s )
» Pulses BGO L
Time £ + 7% us
EOLE8E7
Integrated 220408
narge: LOW

2235
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WORKBOOK PAGE: STD?
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

‘ STANDARD
STANDARD BOOK # 45B56
— OLUME OF SAMPLE (mL) (S8} 1.00
ADILUTION FACTOR OF SAMPLE {DF) 1,00
-m- PREPARATION FACTOR OF SAMPLE {PF) 1.00
JILIFETIME IN MICROSECONDS 303.00
uuu:n R2 VALUE 0.9982
- RANGE (HIGH OR LOW) HIGH
96005733 INSTRUMENT UNCERTAINTY (v 2.18E-06
JINSTRUMENT RESULT {iR) 6.66E-05
__ DETECTION LEVEL (pg/mL) 3.70E-05
RESULT (pgfmL) 6.66E-02
B o ALUE OF STANDARD 6.39E-02
STANDARD ARECOVERY 104.23
B ' i RELATIVE % UNCERTAINTY 3.3
[ ____RcJ | Result=DF*PF*IR" 1000
Detection Level = 3.70 E-08 * DF * PF * 1000
% Recovery = Result / Value of Standard * 100
2 L
06/11/96 | Retative % Uncertainty = U /IR * 100
06/11/96
iAnalyst: RWK Date: 11-Jun-86

Sighature of Chemist: W IS  Date {, [ f9¢]
STANDARD.WB1 REV 2.0 009ML )

2235

19250000UTWI9568.WB1 06/11/96 13:33:30



WORKBOOK PAGE: BLANK2

g:l_‘."‘t {

Viviw -

SRS LV
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Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

v

A

BLNK-PREP BLANK
BV OLUME OF SAMPLE (mL) (SS) 1.00
— DILUTION FACTOR OF SAMPLE {DF) 1.00
BEINFREPARATION FACTOR OF SAMPLE {PF) 100.00
-m_ DIGEST FACTOR (DgiL) |+ 22684
LIFETIME IN MICROSECONDS 0.00
0.0000
.......... RANGE (HIGH OR LOW) LOW
{INSTRUMENT UNCERTAINTY {1u) 0.00E+00
e INSTRUMENT RESULT (IR} 0.00E+00
_- DETECTION LEVEL pgig 1.64E+00
“ CONCENTRATION IN SOLUTION {g/L) 0.00E+00
' SONN RESULT (ug/g) < 1.64E+00
[RELATIVE % UNGERTAINTY N/A
Result = Conc. in Solution (g/L) * 1000000 / Dg/L
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = IU / IR * 100
3 Concentration in Solution (g/L}=IR* DF * PF
[Analyst: RWK Date: 11-Jun-96
Signature of Chemist: %M JLS _ Date: {13 {5,
BLANK.WB1 REV 2.0 925009ML
2X37
06/11/96 13:33:32

(:\9250090UTVU9568.WB1
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WORKBOOK PAGE: SAM3

Then R I 4T

S UV d

Iib.llm.u

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

L2 cm.

| SAMPLE
OLUME OF SAMPLE {mL} (SS) 1.00
_ DILUTION FACTOR OF SAMPLE {DF) 1.00
PREPARATION FACTOR OF SAMPLE {PF) 100.00
-m- DIGEST FACTOR g 2.2s84)
: BLIFETIME IN MICROSECONDS 269.00
R2 VALUE 0.9995
e RANGE (HIGH OR LOW) HIGH
ssoos'm NSTRUMENT UNCERTAINTY (v} 1.81E-06
SRS T NS TRUMENT RESULT (IR) 5.83E-05
:_- DETECTION LEVEL pgig 1.64E+400
|-IEE_ ONCENTRATION IN SOLUTION (g/L) 5.63E-03
o RESULT (pg/g) 2.50E+03
S96TO00B74 [RELATIVE % UNCERTAINTY 3.2
Result = Conc. in Solution {g/L} * 1000000 / Dg/L
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Retative % Uncertainty = IU /IR * 100
Concentration in Solutlon {g/L} =R * DF * PF
03:40 AM:
Analyst: RWK 11-Jun-96
Signature of Chemist: < ;1:5 SR a ol > JLS i fia/a]
SAMPLE.WB1 REV 2.0 C 925009ML
2238
11925009\0UT\9568 WB1 06/11/96 13:33:34
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WORKBOCK PAGE: DUP4
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

DUP
OLUME OF SAMPLE (mL) {SS) 1.00
‘_ DILUTION FAGTOR OF SAMPLE (DF) 1.00
EERPREP ARATION FACTOR OF SAMPLE en | 100.00
-ﬂ_ DIGEST FACTOR wog)| . T 2201
' BILIFETIME IN MICROSECONDS 278.00
[ soun |mzvaiue 0.9989
S RANGE (HIGH OR LOW) HIGH
INSTRUMENT UNCERTAINTY () 2.00E-06
NINSTRUMENT RESULT {IR) 6.18E-05
DETECTION LEVEL pglg 1.68E+00
[ FusioNo1  |CONCENTRATION IN SOLUTION (gL} 6.18E-03
' ' ARESULT (ug/g) 2.81E+03
RELATIVE % UNCERTAINTY 3.2
Result = Conc. in Solution {g/t) * 1000000 / Dg/L
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
I Relative % Uncertainty = IU /IR * 10¢
Concentration in Solution {g/L) = IR * DF * PF
lAnalyst: RWK Date: 11-Jun-96

Signature of Chemist: ; " JLS  Date: o/ L3/
SAMPLE.WB1 REV 2.0 825009ML

2239

1192500N0UTILUS568.WB1 06/11/96 13:33:36



WHC-C2-NIA-DP-175,

WORKBOOK PAGE: SPIKES
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

e AT AR

3 SPIKE
ISPIKE BOOK # 22B55
OLUME OF SAMPLE + SPIKE (mL) {SS) 1.00
_ DILUTION FACTOR OF SAMPLE + SPIKE {DF) 1.00
AR REPARATION FACTOR OF SAMPLE + SPIKE (PF) 100.00
-'!!E— DIGEST FACTOR OF SAMPLE ooR|. " 22sed]
LIFETIME IN MICROSECONDS 265.00
‘ 0.9996
RANGE (HIGH OR LOW) HIGH
INSTRUMENT RESULT (IR) 7.52E-04
: ICONCENTRATION IN SOLUTION (giL) (CONG) 7.52E-02
|__ SPIKE VALUE (/L) (8V) 5.69E.02
e BINITIAL VOLUME OF SPIKE (mL) {v) 0.10
Im ORIGINAL SAMPLE VOLUME BEFORE PREP (mL) {OSV) 0.10
MBI CONCENTRATION IN SOLN (g/t ) FROM SAMPLE FORM (SR) [-8BAE-03
Concentration = IR * DF * PF
QC Actual {pg/mL) = SV (g/L) * 1000
QC Found {pg/mL} = (CONC - SR) * OSV / IV * 1000
% Recovery = QC FOUND / QC ACTUAL
QC ACTUAL = 5.60E+01 pg/ml
QC FOUND = 6.96E+01 pg/mlL
% SPIKE RECOVERY = 122.3%
Analyst: RWK Date: 11-Jun-96
S Daer G fi3/9¢

Signature of Chemist: (( 5é 8 Y coum
SPIKEWB1 REV 2.0 925009ML

2240

11925000 CUTWUSS568.WB1 06/11/96 13:33:38
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WORKBOOK PAGE: SAM6
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-OP-175, FEV.

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SAMPLE
B OLUME OF SAMPLE (mi.) (SS) 1.00
_ DILUTION FACTOR OF SAMPLE (DF) 1.00
MPREPARATION FACTOR OF SAMPLE {PF) 100.00
--TE_ DIGEST FACTOR e B 138
B IFETIME IN MICROSECONDS 271.00
0.9996
RANGE (HIGH OR LOW) LOW
INSTRUMENT UNCERTAINTY () 3.1BE-07
BENINS TRUMENT RESULT {tR) 2.56E-05
-_ DETECTION LEVEL jigig 1.75E+00
CONCENTRATION IN SOLUTION {g/L} 2.56E-03
MRESULT (ugig) 1.21E+03
RELATIVE % UNCERTAINTY 1.2
' Result = Cone. in Sclution (g/L) * 1000000 / Dg/L
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = U / (R * 160
H Concentration In Solution (g/L) = IR * DF * PF
lAnalyst: RWK Date: 11-Jun-96
Signature of Chemist: ?%_mf Ty JS  Daie: @//3 / I
SAMPLE.WB1 REV 2.0 925009ML
11925009\0UT\U9568.WB1 06/11/96 13:33:40
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WORKBOOK PAGE: DUP7
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

DUP
OLUME OF SAMPLE (mL) (SS) 1.00
_ DILUTION FACTOR OF SAMPLE {DF} 1.00
PREPARATION FAGTOR OF SAMPLE (PF} 100.00
.-Z!E_ DIGEST FACTOR (gl 19878
i LIFETIME IN MICROSECONDS 27400
R2 VALUE 0.9997
RANGE (HIGH OR LOW) LOW
96005733 NSTRUMENT UNCERTAINTY (v} 2.95E-07
NSTRUMENT RESULT (IR} 2.45E-05
“ DETECTION LEVEL pglg 1.86E+00
-mmm- ONCENTRATION IN SOLUTION (g/L) 2.45E-03
E RESULT (pg/g) 1.23E+03
‘ S96T000875 JRELATIVE % UNCERTAINTY 1.2
Result = Conc. in Solution (g/L) * 1000000 / Dg/L
Detection Lavel = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = 1U / IR * 100
Concentration in Solution {g/iL) =IR * DF * PF
jAnalyst: RWK Date: 11-Jun-96

Signature of Chemist: JLS Date: ¢, /13 /5.
SAMPLE.WB1REV 2.0 925009ML.

242

1192500MOUTIUS568. WB1 06/11/96 13:33:42
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06/04/96 10:34 Page:

Ao LABCORE Data Entry Template for Worklist# 9571

Analyst: ‘ﬁ ﬁ é Instrument: U01 Book# _ ¢S KL

Method: LA-925-009 Rev/Mod /4 |
Worklist Comment: $S102. 0.1-10ml sample prep.For spike use: 0.1ml. new

S Type Sample# R A Test Matrix Group# Project
-1 STD @Uu-01 SOLID
. 2 BLNK-PREP @u-01 SOLID
3 SAMPLE S96T001473 0 F @U-01 SOLID 96000094 5102
Analytes Requested: U-02 , U-02E
4 DUP 8%6T001473 0 F @U-01 SOLID
. 5 8PK S$96T001473 0 F @U-01 SOLID
6 SAMPLE 596T001474 ¢ F @U-01 SOLID 96000094 S102
Analytes Requested: U-02 . U-02E
7 DUP S96T001474 ¢ F @U-01 SOLID

Final page for worklist # 9571
P bl g7 AL o 7%

Analyst Signature Date Analyst Signature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. -
2243



. . VG URRDRTL T |
worklistdata Version 0.2 1May26 Page:
06/11/96 07:59

LABCORE Completed Worklist Report for Worklist# 9571

Analyst: dgg Instrument: U01 Book# 45 @S,
Method: LB-245s-003 Rev/Mod M-

Worklist Comment: S102. 0.1-10m! sample prep.For spike use: 0.1ml. new

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1 87D ¢ a-01 u-02 soLID 6.39E-02  6.37E-02 99.687 % Recovery
1 STD 0  au-01 U-02E  SOLID 1 3.12E+00 3.120 Ratio
2 BLNK-PREP 0 -1 u-02 soLID 1 <1.B4E+0 ug/g9
2 BLNK-PREP 0 &u-0t U-02E  SOLID 1 N/A Ratio
4 DUP S$6TO01473 0 F au-0%  U-02 SOLID 1.2BE+3 2.03E+3 45.317 RPD
4 pup S96T001473 O F au-01  U-02E  SOLID 1 1.35E+00 1.350 Ratio
5 sPK SP6TO01473 O F au-01  u-02 S0L1D 5.69E+01  5.18€+01 $1.037 % Recovery
6 SAMPLE  S96TO01474 O F au-01  Uu-02 SOLID N/A 9.57E+02 1.740 ug/g
6 SAMPLE S94T001474 0 F au-01 U-02€ SOLID N/K 1.21E+00 % Inst Error
7 DUP S96T001474 O F au-01  U-02 S0LID 9.57E+2 1.00E+3 4.394 RPD
7 DUP S96T001474 O F aU-01  U-02E  SOLID 1 1.12E+00 1.120 Ratio

4 -

Final page for worklist# 9571

Analyst Signature Date Analyst Signature Date
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Unirs shown for QC (BLK/BKG) may nort reflect the acrual units,
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URANIUM ANALYSIS

Sample ID 45B56 Date/Time 06/07,/36/10:38:47
Description LMCS STD. Cal Y=D.8C6E+07X+1.926

Ref. Ratio 1.056 Intensity 3057 (t= 38 us)
Laser Pulses 5HGO Conc B6.37E-05 + 1.838E-06 g/L
Lifetime 268 + 1.103 us Dilution Factor 1 mL/mL

RZ2 .9803
Integrated 5B474 FINAL RESULT 6.37E-05 + 1.88E-06 g/L

Range: HIGH

e e e e o T T T T A e e e e B RS YL e o i o e T e s s e — . | S
Sample ID PREP BLK Date/Time OC&6/07/86/710:41:40
Description 8 102 Cal Y=Z2.B4E+08X0
Ref. Ratic 1.081 Inuenaluy - 427 {t= 33 us)
Laser Pulses &S00 Con + =20
Lifetime + ua Dllution Factor X mL/mL
RZ2
Int=grated O FINAL rESULT
Range: LOW
Sample <= Blank
Sample ID SEBETCCL4TE HntITlnL O&/07,/56,/10:45: 11
s 10Z2 Cal Y=2.84E+08X0
075 intensity <5684 (tz 165 us )
S0 Conc Z.58E-05 + 3.81E-07 &1
+ 2077 us Pilution acltor I =lwbl

4

0
=

t=h (0

Hy
S

TEACI b G O
A @ @

S Date/Time CS/07,/55 71056143

o =t 51 Cal Y=2.84Z+0sSh0

K At .08 Intensity 4E8282 (t= 130 us)
Laser Pulses 500 Conc Z.03E-05 + 2.4BE-0Y g/L
Lifetime 2ZB0 + .919 us Dilution Factor 1 mL/mL

R2 .5855
Integrated 9500228 FINAL RESULT 2.03E-C5 + Z.45E-~-07 g/L
Range: LOW



URANIUM ANALYSIS

Sample ID S88T0OC1474-DUP
Descrirtion & 10Z

Ref. Ratio 1.0853 Date/Time 06/07/26/10:58:23
Laser Pulses 500 Cal Y=§.84E+O§XO e
Lifetime 297 + .54 us Intensity 46532 (t= 158
Rz 593858 CConc 2.14E-05 + 2.39E-07 g/l
Integrated 9315168 | Dilution Factor 1 mL,/mL
Range: LOW-— o : _

——————— -~ FINAL RESULT 2.142-00 + 2.32E-07 g/L

2246
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S A

ranium by Phosphorescence: LA-925-009 (A-1)}) LIQUID/SOLID

STANDARD
STANDARD BOOK # 45856
-5-'_ OLUME OF SAMPLE (mL}) (S) 1.00
DILUTION FACTOR OF SAMPLE (OF) 1.00
-T!!';_ PREPARATION FACTOR OF SAMPLE (PF) 1.00
LIFETIME IN MICROSECONDS 268.00
LIQUID R2 VALUE 0.9993
Bt RANGE (HIGH OR LOW) HIGH
96005735 NSTRUMENT UNCERTAINTY {lu) 1,99E-06
: - NSTRUMENT RESULT {IR) 6.37E-06
DETECTION LEVEL (ug/mL) 3.70E-05
‘_I_ RESULT (ug/mL.) 6.37E-02
ALUE OF STANDARD 6.39E-02
99.69
RELATIVE % UNCERTAINTY 3.1
| RCJ | Result=0F*PF*IR* 1000
Detection Level = 3.70 E-08 * DF * PF * 1000
“ % Recovery = Result/ Value of Standard * 100
Relative % Uncertainty = U/ IR * 100
Analyst: DGG 07-Jun-96
Signature of Chemist: L : 'y JLS ¢ fufas
STANDARD.WB1 REV 2.0 ' 925009ML

1g2500900UTWO571. WB1

06/07/96

Ty A
AL

13:55:54




WHC-SD-WM-DP-179, REV. |
WORKBOOK PAGE: BLANK2
Uranium by Posphorescence: LA-925-009 (A-1) LIQUID/SOLID

BLNK-PREP BLANK
IRIVOLUME OF SAMPLE (ml.) (SS) 1.00
— DILUTION FACTOR OF SAMPLE (DF) 1.00
ERAPREPARATION FACTOR OF SAMPLE (PF) 100.00
‘-EI— DIGEST FACTOR og)]: " zo01ss
S IFETIME IN MICROSECONDS 0.00
R2 VALUE 0.0000
QRANGE (HIGH OR LOW) LOW
INSTRUMENT UNCERTAINTY () 0.00E+00
BINNS TRUMENT RESULT (R} 0.00E+00
— DETECTION LEVEL pgig 1.84E+00
-_ CONCENTRATION IN SOLUTION (giL) 0.00E+00
BRARESULT (ug/g) < 1.84E+00
[RELATIVE % UNCERTAINTY N/A
§1 Rosult = Conc. In Solution (g/L) * 1000000 / Dg/L
BRY Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = IU /IR * 100
[ Concentration in Selution (giL) = IR * DF * PF
10:45 AM
lAnalyst: DGG Date: 07-Jun-96
iy \( G\

2248

1\9250000UT\9571.WB1 08/07/98 13:55:56

Signature of Chemist: M JLS Date:
BLANK.WB1 REV 2.0 925009ML




WHC-SD-WM-DP-179, REV, /

WORKBOOK PAGE: SAM3
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID
%

‘ SAMPLE
BN OLUME OF SAMPLE (mL} (88) 1.00
-m— DILUTION FACTOR OF SAMPLE (DF) 1.00
BN PREPARATION FACTOR OF SAMPLE {PF} 100.00
-m_ DIGEST FACTOR og] 20188
BN L IF ETIME IN MICROSECONDS 205.00
R2 VALUE 0.9956
: IERRANGE (HIGH OR LOW) LOW
96005735 INSTRUMENT UNCERTAINTY () 6.91E-07
Bl BEIRINS TRUMENT RESULT {IR) 2 58E-05
\-— DETECTION LEVEL pgig 1.84E+00
m ONCENTRATION IN SOLUTION (g/L) 2.58E-03
: IRESULT (ug/g) 1,28E+03
sssmun JRELATIVE % UNCERTAINTY 2.7
Resuit = Conc. in Solution (g/L) * 1000000 / Dg/L
B8 Detoction Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = IU / IR * 100
Concentration in Solutlon {g/L} = IR * DF * PF
lAnalyst: DGG Date: 07-Jun-96

Signature of Chemist: %&M JLS Date: i, /1] AL
SAMPLE.WB1 REV 2.0 - 925009ML

ey
~F.,‘ia

1192500M0UTIWJ9571.WBH 06/07/96 ' 13:65:58



WHC-SD-WM-DP-‘I?Q, REV. |

WORKBOOK PAGE: DUP4
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

| Dup
BV OLUME OF SAMPLE {mL} (S8) 1.00
;“ DILUTION FACTOR OF SAMPLE (DF) 1.00
MPREPARATION FACTOR OF SAMPLE (PF} 100,00
JoIGEST FACTOR gyl 20188
BLIFETIME IN MICROSECONDS 244.00
JR2 VALUE 0.9995
ESRANGE {HIGH OR LOW) LOW
INSTRUMENT UNCERTAINTY {lu) 5.70E-07
INSTRUMENT RESULT (IR) 4.22E-06
ECTION LEVEL pgig 1.78E+00
'm CONCENTRATION IN SOLUTION {g/L) 4.22E-03
SESMIRESULT (ug/g) 2.03E+03
[RELATIVE % UNCERTAINTY 1.4
P Result = Conc. in Solution (g/L) * 1000000 / Dig/L
B Detection Lavel = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = U /IR * 100
| Goncentration in Solution (g/L) =IR* DF * PF
JAnalyst: DGG Date: 07-Jun-96

ignature of Chemist: ZM’ JLS Date: s {yid f.
SAMPLE.WB1 REV 2.0 c 925009ML

2250

11\92500000UTWJS571. WB1 06/07/96 13:56:01



WHC-SD-WM-DP-179, REV. |

WORKBOOK PAGE: SPIKES
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

5 SPIKE
SPIKE BOOK # 22B55
BEVOLUME OF SAMPLE + SPIKE (mL) (sS 1.00
:‘ﬂ_ DILUTION FACTOR OF SAMPLE + SPIKE (DF} 1.00
PTIP REPARATION FACTOR OF SAMPLE + SPIKE {PF 100.00
‘-m DIGEST FAGTOR OF SAMPLE (por)} - 20188
""" SLIFETIME IN MICROSECONDS 245.00
R2 VALUE 0.9904
BMRANGE (HIGH OR LOW) HIGH
96005735 INSTRUMENT RESULT {IR) 5.44E-04
R JCONCENTRATION IN SOLUTION {g/L) {CONC 5.44E-02
PIKE VALUE {g/L} (s 5.60E-02
EEPINITIAL VOLUME OF SPIKE (mL) av) 0.10
‘m ORIGINAL SAMPLE VOLUME BEFORE PREP (mL} (0S 0.10
BRI C ONCENTRATION IN SOLN (g/L) FROM SAMPLE FORM SRl 2.58E-03
S98T001473
Concentration = IR * DF * PF
QC Actual (pg/mL) = SV (giL) * 1000
QC Found (ug/imL) = (CONG - SR} * OSV / IV * 1000
% Recovery = QC FOUND / QC ACTUAL
QC ACTUAL = 5.69E+01 pg/mL
QC FOUND = 5.18E+01 pg/mL
% SPIKE RECOVERY = 91.1%
5102
Analyst: DGG Date: 07-Jun-86
Signature of Chernist: — JLS Date: (ofit] c'\(.._,
SPIKE.WB1 REV 2.0 925009ML

2251

119250000UTWI571. WB1 06/07/96 13:56:03



WHC-SD-WM-DP-179, REV. /

WORKBOOK PAGE: SAME
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SAMPLE
e SRS\ O L UME OF SAMPLE (mL) (88) 1.00
I 9571 [DILUTION FACTOR OF SAMPLE (DF) 1.00
SN P REPARATION FACTOR OF SAMPLE (PF} 100.00
DIGEST FACTOR {oglt)) 21204
BILIFETIME IN MICROSECONDS 280.00
0.9995
EINRANGE {HIGH OR LOW) LOW
INSTRUMENT UNCERTAINTY (1U) 2.45E-07
SMINSTRUMENT RESULT (IR} 2.03E-05
1.74E+00
CONCENTRATION IN SOLUTION (g/L) 2.03E-03
BRRESULT (ngig) 9.57E+02
JRELATIVE % UNCERTAINTY 1.2
Result = Conc. in Seolution {g/L) * 1000000 / Dg/L
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = [U / IR * 100
‘ Concentration in Solution (g/L} = IR * DF * PF
IAnalyst: DGG Date: 07-Jun-98

iSignature of Chemist: M:) JLS Date:  (» f i ‘qt’
925009ML

SAMPLE.WB1 REV 2.0

ei52

1:}925009\0UTU9571.WB1 06/07/96 13:56:05



WHC-SD-WM-DP-179, REV.

WORKBOOK PAGE: DUP7
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

I

| DUP
BIVOLUME OF SAMPLE (mL) (s8) 1.00
m:- DILUTION FACTOR OF SAMPLE {DF) 1.00
BEPREFPARATION FACTOR OF SAMPLE {PF} 100.00
-'EE- DIGEST FACTOR pgiy] 24332
ERNLIFETIME IN MICROSECONDS 297.00
0.9998
BRANGE (HIGH OR LOW) LOW
INSTRUMENT UNCERTAINTY 1 2.39E-07
NSTRUMENT RESULT (IR 2.14E-05
DETECTION LEVEL pig 1.73E+00
| FUSIONOY  |CONCENTRATION IN SOLUTION (gn) 2.14E-03
SRR RESULT (4g/g) 1.00E+03
IRELATIVE % UNCERTAINTY 1.1
b Result = Conc. in Solution {g/L) * 1000000 / DgiL
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
| Relative % Uncertainty =IU /IR * 100
Concentration in Soiution (g/L) = IR * DF * PF
lAnalyst: DGG Date: 07-Jun-96

2253

11\925009\QUTWI9571 WB1 06/07/96 13:56:08

Signature of Chemist: i %é%& i g :)__ JLS Date: ‘e{1t{7C
SAMPLE.WB1 REV 2.0 925009ML




WHC-SD-WM-DP-179, REV. )
06/11/96 07:58 -

S LABCORE Data Entry Template for Worklist# 9828

Analyst: /{Z/ éé Instrument: U01 Book# ¥sB85&
Method: LA-925-009 Rev/Mod 4 ——Z

Worklist Comment: 1-10 sample prep / rerun / jls

S Type Sample# R A Test Matrix Group# Project
. 1 8TD @u-01 SOLID
. 2 BLNK-PREP QuU-01 SOLID
, 3 SAMPLE 896TC01473 0 F @u-01 SOLID 96000094 s102
Analytes Requested: U-02 r U-02E
4 DUP 896T001473 O F @U-01 SOLID
5 SPK 896T001473 0 F Q@U-01 SOLID

Final page for worklist # 9828

Analyst Signature Date nalyst ngn ure Date
g Kfé?m\ O3 %

w,‘,&;m AL/A//L C/L/ /é

Dara Entry Comments:

S = Worklist Slor Number, R = Replicate Number, A = Aliquot Code.

2<54



_SD-Wi-DP-179, REV. |
worklistrad Version 0.0 04/18/96 WHC SD-WM DP-1 Page:
06/14/96 09:59

LABCORE Completed RadChem Report for Worklist#: 9828

Analyst: dgg Instrument: UQ01 Book# A< BT
Method: L p_aqe-004 Rev/IMod M-\

Worklist Comment: 1-10 sample prep / rerun / jls

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1 8TD 0 aU-01 uU-02 BOLID 6.39E-02 &.4BE-02 161.408 % Recovary
1 8TD 0 au-01 U-02E SOLID 1 3.13E+00 3.130 Ratio
2 BLNK-PREP 1] *0-01 U-02 SOLID 1 2.38E+0 2.380 ug/g
2 BI.NK-PR.E_P o} ®U-01 U-02E SOLID 1 2.78E4+00 2.780 Ratio
3 SAMPLE - 824T001473 0 F @U-01  U-02 SOLID N/ 1.10E+03 194.08-003  ug/g
3 SAMPLE  556T001473 O F @U-01  U-02E  SOLID N/B, 4.14E+00 0.0e+000 % Inst Error
4 oop S96T001472 0 P 90-01 - U-02 SOLID 1.10E+3 1.19E+3 7.860 RPD
4 DUP 596T001473 O F @U-01 U-02E SOLID 1 4.29E+00 4.290 Ratio
5 SPK S96T001473 0 P @U-01  U-02 SOLID 5.69B+01  3.30B+01 57.996 % Recovery

Final page for worklist# 9828

Analyst Signature Daté Analyst Signafure Date

\} : i &
€r sSignature ate

Dompios Contnraion ovtacondans
0ddad  Spakil CEIUI AN N AR
M,o«,u.& D16 ConvDl N ik

O\"\%\ncd CNAME™T () Ha SMadsle
TMPLL DL DS GLe el

Units shown for QC (BLK/BKG) may not reflect the actual units.

2<55



WHC-SD-WM-DP-179, REV. |

URANIUM ANALYSIS

Sample ID

us )

10
I
0& g/L

Dilution Factor 1 mL /mbL

Q0 (t:L
2.03E-

el

V6/12/F6/23%: 59
=5.8BZE+07X-2. I1QE+0x
Intengity G C
&.48E-058 +

Date/Time
Conc

Cal v

=
300
244 + 1,195 us

Description
Ref. Ratioc 1.021
Laser Pulses
Lifetime

L9599
i Integrated

Az

50363

2.G3E-06 g/L

-
g

6.4BE-05

T

FINAL RESU

HIGH

"Range

.
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WHC-SD-WM-DP-179, REV. |

WORKBOOK PAGE: STD1
Uranium by Phosphorescence: LA-925-009 (A-1} LIQUID/SOLID

STANDARD

STANDARD BOOK #
OLUME OF SAMPLE (mL) (SS)
DILUTION FACTOR OF SAMPLE (DF)

\-ﬂ!_ PREPARATION FACTOR OF SAMPLE {PF)

RANGE (HIGH OR LOW)

INSTRUMENT UNCERTAINTY {1v)
INSTRUMENT RESULT (IR) 05
DETECTION LEVEL (pg/mL) 370E.-05

RESULT (pug/mL) 6.48E-02
VALUE OF STANDARD 6.39E-02
%RECOVERY 101.41
RELATIVE % UNCERTAINTY 3.1

Result =DF * PF* IR * 1000

Detection Level = 3.70 E-08 * DF * PF * 1000

% Recovery = Result / Value of Standard * 100

Relative % Uncertainty = 1U /IR * 100

Analyst: DGG Date:

13-Jun-96

G fiafag

CES7

[\925009MN0UT\URS828. WB1 06/13/96 10:29:55

- —
Signature of Chemist: %%} JLS Date:
STANDARD.WB1 REV 2.0 925008ML




WHC-SD-WM-DP-179, REV. |

WORKBOOK PAGE: BLANK2
Uranlumb Phosphorescence LA-925-009 (A-1)} LIQUID/SOLID

i |
| BLNK-PREP | BLANK

VOLUME OF SAMPLE {mL)

| 9828 IDILUTION FACTOR OF SAMPLE

PREPARATION FACTOR OF SAMPLE

nleesr FACTOR

LIFETiME iN MICROSECONDS

RANGE (HIGH OR LOW}

INSTRUMENT UNCERTAINTY
| INSTRUMENT RESULT 4 T9E-07
DETECTION LEVEL pg/g 1.84E-01

CONCENTRATION IN SOLUTION {g/L) 4.79E-06

RESULT {ug/g) 2.38E+00
RELATIVE % UNCERTAINTY 28

i)

Result = Conc. in Sclution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = U/ IR * 100

Concentration in Solution (g/L) = IR * DF * PF

AT

\92500N0UTWURDE28 WEB1 06/13/96 10:32:40

Analyst: DGG Date: 13-Jun-96
|Signature of Chemist %&z@ JLS _ Date. i {14/
BLANK.WB1 REV 2.0 {_"925009ML




WHC-SD-WM-DP-179, REV. |

WORKBOOK PAGE: SAM3

ia‘{

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SAMPLE

OLUME OF SAMPLE (mL) (SS)

ILUTION FACTOR OF SAMPLE {DF})

REPARATION FACTOR OF SAMPLE (PF)

IDIGEST FACTOR (DgiL)

IRANGE (HIGH OR LOW)

INSTRUMENT UNCERTAINTY {IU)

INSTRUMENT RESULT {IR)

1.84E-01

DETECTION LEVEL pg/g
CONCENTRATION IN SOLUTION {g/L} 2.22E03
IRESULT (pg/g) 1.10E+03
HRELATIVE % UNCERTAINTY 4.1
_ Result = Conc. in Solution (g/L) * 1000000 / Dg/L
i Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = IU /IR * 100
Concentration in Solution (g/L) = IR * DF * PF
Analyst: DGG Date: 13-Jun-86
Signature of Chemist; (;‘——3,2\ 9 Soa ) JLS Date: /19[S,
SAMPLEWB1 REV 20 ‘QéSOOQML

<2259

\32500M0UT\URS828 WB1 06/13/96 10.:34:56




WHC-SD-\WWM-DP-179, REV. |

WORKBOOK PAGE: DUP4
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

DUP

VOLUME OF SAMPLE {mL} (SS)
DILUTION FACTOR OF SAMPLE (DF)
PREPARATION FACTOR OF SAMPLE {PF)
DIGEST FACTOR (DgiL)
LIFETIME IN MICROSECONDS

R2 VALUE

, RANGE {HIGH OR LOW)

96006003 JINSTRUMENT UNCERTAINTY 1))
INSTRUMENT RESULT (R} 7E04
DETECTION LEVEL pglg 1.78E-01

FUSIONO1 CONCENTRATION IN SOLUTION {g/L} 2.47E-03
RESULT (pg/g) 1.19E+03
S96T001473 RELATIVE % UNCERTAINTY 43

Result = Conc. in Solution (g/L) * 1000000 / Dg/L
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = U /IR * 100

Concentration in Solution {g/L}) = IR * DF * PF

Analyst: DGG Date: 13-Jun-56
Signature of Chemist: %’)—@ JLS Date: ;. {14 }q&
SAMPLE.WB1 REV 2.0 ¢/ 925000ML

<260

[\925000\0UT\URS828. WB1 06/13/96 10:36:49




WHC-SD-WM-DP-179, REV. |

WORKBOOK PAGE: SPIKES
Uranlumb Phos horescence: LA-925-009 (A-1) LIQUID/SOLID

SPIKE
ISPIKE BOOK #

'OLUME OF SAMPLE + SPIKE (mL) {SS)

ILUTION FACTOR OF SAMPLE + SPIKE Rk

REPARATION FACTOR OF SAMPLE + SPIKE

(] £

DDF

RANGE (HIGH OR LOW)

NSTRUMENT RESULT

(IR}

ONCENTRATION IN SOLUTION (g/L}

{CONC)

*&ﬁ Concentration = IR * DF * PF
QC Actual {pg/mL) = SV (g/L) * 1000
QC Found (pug/mL} = (CONC - SR) " OS5V / IV~ 1000

% Recovery = QC FOUND / QC ACTUAL

2261

11925000OUTWWRO828.WB1 08/13/96 10:39:18

QC ACTUAL = . 5.69E+01 pg/mbL
QC FOUND = 3.30E+01  pg/mL
% SPIKE RECOVERY = £68.0%
Analyst: . DGG Date: 13-Jun-96
Signature of Chernist: : W JLS Dale: L f1qf9%
SPIKE.WB1 REV 2.0 925009ML




WHC-G0-WM-DP-173, REV. |

06/13/96 14:07 . Page:
“0% LABCORE Data Entry Template for Worklist# 9944
Analyst: M;:strument: U0l Book# {45350

Method: LA-925-009 Rev/Mod é——[

Worklist Comment: 1-10 mL sample prep / rerun / jls

S Type Sample# R A Test Matrix Group# Project
.1 STD @u-01 SOLID
- 2 BLNK-PREP @u-01 S0LID
. 3 SAMPLE 896T000870 0 F @U-01 SOLID 96000030 s102
Analytes Requested: U-02 - , U-02E
4 DUP S96TQ00870 O F QU-01 SOLID
5 SPK S596TQ00870 O F @U-01 SOLID
6 SAMPLE 596T000871 O F @U-01 SOLID 96000030 s102
Analytes Requested: U-02 , U-02E
+ 7 DUP 896T0OC0871 0 F @U-01 SOLID

Final page for worklist # 9944

L Bl at;/%%i /gzﬁ%ﬁ 6-17-5¢

Z&‘ﬂalyst Signatave “Arialyst’ Signature Date

Data Emtry Comments:

S = Worklist Slor Number, R = Replicate Number, A = Aliquot Code,

2Z62



worklistdara Version 0.2 1May96
06/17/96 14:47

LABCORE Completed Worklist Report for Worklist# 9944

WHC-6D-WM-DP-179, REV- |

Page:

Analyst: dgg

Method: Lp os-t4 Rev/Mod

Instrument: UOQ]

B\

Worklist Comment: 1-10 mL sample prep / rerun / jls

Book# 4Aspsi

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1 STD 0 -1 u-02 SOLID 6.39€-02 6.54E-02 102.347 % Recovery
1 $TD 0 au-01 U-02¢ SOLID 1 3.20E+00 3.200 Ratio
2 BLNK-PREP 0 -0 uU-02 SOLID 1 1.05E+0 1.050 wug/g
2 BLNK-PREP 0 &u-01  u-02E  soLID 1 2.99E+00 2.990 Ratio
3 SAMPLE S96TO00870 0 F aw-01 u-02 SOLID __ N/A 2.40E+01 0.229 ug/9
3 SAMPLE S96TO00870 0 F @W-01 u-02E SOLID __ N/A 2.20E+00 % Inst Error
4 DUP S96T000870 © F aw-01 u-02 SOLID 2.40E+1 2.07e+1 14.765 RPD
4 DUP SPATO00870 O F au-01 u-02E SOLID 1 2.51E+00 2.510 Ratio
5 SPK SP6TO00870 0 F au-01 u-02 SOL1D 5.69E+01 5.22E+01 91.740 % Recovery
6 SAMPLE S94T000871 O F au-01 u-02 SOLID _ N/A 2.23E+01 0.198 ug/g
& SAMPLE S96TO00871 O F aw-01 u-02E SOL1D N/A 2.03E+00 % Inst Error
7 bup SP6TOQ0871 O F au-01 u-02 SOL1D 2.23e+1 1.99E+1 11.374 RPD
7 DUP S96TO00871 O F au-01  U-026  $OLID 1 1.96E+00 1.960 Ratio
- L3
Final page for worklist# 9944
Analyst Signature Date Analyst Signature Date
< o
- \
eviewer Signature Date
Units shown for QC (BLK/BKG) may nor reflect the actual units,
' )
2e63



LTS

WJ'HA LY DP- 179 REV

URANIUM ANALYSIS

Sample ID BLNK-PREF ' Date/Time 0&6/184/S6/02:09:54
Description S-10z ' Cal Y=5.02E+09X+4.BBE~04

Ret. Ratio .803 Intensity 918 (t= 39 us)
Laser Pulses 300 Conc 1.70E-07 + 5.09E-0% ug/L

L;fegégg TBZ + 10.634 US npygtion Factor 1omismh
R -
055

4 1= ; _ = mmpe eem .
;r\tegi’dt?:.a 57»-;:‘,—‘:\“;;__ BESULT 1.7CE-G7 = Z2.0FE-0% s 3/L
ange! eI [ UL T T

Samplie ID &%

W o

&
Description 5-1
Ref. Ratio .E5

oA,
¥
Aom

b 1)
[ |
-

Sample ID SQQT(
Descrigtion S-107%

C'c‘: Flase

&
+09 A +4.,8

Ref. Ratio .B47 Iy
Laser Pulses =G0 HOT1 Tt:ﬁ }
32 = us

Lifetime 154 + 1.6G78

Semple 1D == ST
description Diat
Ref. SEstic .= Calovr
) =
“ Inten
“S Conc
F? ™y -
LS T
- y
EEEULT =
T e 1 = oo s
‘_J_DN',J.LE ol ‘_I\_’\‘{J - A
.DESCFLDCLGF 5-1¢2 Date
-+ e e g (o7
Ret. Ratioc .84&7 Cal =
H e BT = =)
Laser HFulses 500 inte
. 15 g -
Lifetime 194 + 1.&5! us Conc
R2 .99 H}
il
irntegr
Range: RESU.T
Mo vt e e b

22641



WHC-CD-M-DP-173, REV. l

(R T

URANIUM ANALYSIS

Sample 1D S9&6T0CCE71-DUP

Description 5-10Z ' ) T
Ref. Ratio .84l Date/Time 06/14/946/C2:28:00
Laser Pulses 500 - £al ¥Y=5.02E+09%X+4.88E-04
Lifetime 205 + 1.737 us 'MEEnsity 184Z0 (t= I%
'R2 L9959 : .];??§ 2.B1E-056 + 7.4LE-05 ug/L
Integrated 22“—?(3‘5;;’/5 ilution Fasctor 1 mi/al
Rangs: LCOW 77} -

_ﬁ;_w - ]rINQL RESULT T8I0z = = camo e L85
e — - } [ = i - yz_

)
0o




WHC-SD-WM-DP-178, REV. '

WORKBOOK PAGE: 5TD1

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

STANDARD
ISTANDARD BOOK # 45B56
9944 IVOLUME OF SAMPLE (mL) (SS) 1.00
{IDILUTION FACTOR OF SAMPLE {DF) 1.00
DU-01 IPREPARATION FACTOR OF SAMPLE (PF) 1.00
LIFETIME IN MICROSECONDS 259.00
0.9981
HRANGE (HIGH OR LOW) HIGH
JINSTRUMENT UNCERTAINTY (V) 2.09E-06
NSTRUMENT RESULT (IR) 6.54E-05
IDETECTION LEVEL (ugimL) 3.70E-05
RESULT {ug/mL) 6.54E-02
WIVALUE OF STANDARD 6.39E-02
%RECOVERY 102.35
RELATIVE % UNCERTAINTY 3.2
Result = DF * PF * IR * 1000
Detection Level = 3.70 E-08 * DF * PF * 1000
% Recovery = Result / Value of Standard * 100
Relative % Uncertainty = U /IR * 100
Analyst: DGG 17-Jun-96
[Signature of Chemist: JLS
STANDARD.WB1 REV 2.0 925009ML
2266
1\92500910UTWIS944 WB1 06/17/96 05:27.46




WHC-SD-WM-DP-179, REV. |

WORKBOOK PAGE: BLANK2
Uranium by Phosphorescence' LA-925-009 {A-1) LIQUID/SOLID

BLNK-PREP ‘ BLANK

VOLUME OF SAMPLE {mlL) (SS) 1.00
DILUTION FACTOR OF SAMPLE (DF) 1.00
EGodes . “IPREPARATION FACTOR OF SAMPLE {PF) 10.00
DIGEST FACTOR (Dg/L) 1.6156
{JLIFETIME IN MICROSECONDS 382.00
R2 VALUE 0.9677
RANGE (HIGH OR LOW) LOW
JINSTRUMENT UNCERTAINTY {Iv) 5.09E-09
INSTRUMENT RESULT {IR} 1.70E-07
osrscnou LEVEL pg/g 2.29E-01

ICONCENTRATION IN SOLUTION {giL) 1.70E-06
i Apledli . ARESULT (ug/g) 1.05E+00
BLNK RELATIVE % UNCERTAINTY 3.0

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty ={U /IR * 100

Jon Concentration in Solution (g/L) = IR * DF * PF
06/17/96

T AnRalvers Dat
06/14/96

03:00 AM
S102
nalyst: DGG Date: 17-Jun-96
Signature of Chemist: JLS Date:
BLANK.WB1 REV 2.0 925009ML

2267

1A925009\0CUTILI9944 WB1 06/17/96 05:28:48




WHC-SD-WM-DP-179, REV. 1

WORKBOOK PAGE: SAM3
Uranium by Phosphorescence: LA-925-009 (A-1} LIQUID/SOLID

SAMPLE SAMPLE
Gl VOLUME OF SAMPLE {mL} {85) 1.00
DILUTION FACTOR OF SAMPLE (DF) 1.00
PREPARATION FACTOR OF SAMPLE - {PF) 10.00
DIGEST FACTOR (DgiL) 1.8156
A1 IFETIME IN MICROSECONDS 197.00
JR2 VALUE 0.9960
RANGE (HIGH OR LOW) LOW
[INSTRUMENT UNCERTAINTY {tU) 8.53E-08
‘.;INSTRUMENT RESULT {IR) 3.87E-06
DETECTION LEVEL pglg 2.29E-01
CONCENTRATION IN SOLUTION {giL} 3.87E-05
“ARESULT (pg/g) 2.40E+01
RELATIVE % UNCERTAINTY 2.2
Result = Conc. in Solution {g/L) * 1000000 / Dg/L
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty =1U /IR * 100
Concentration in Solution {(g/L)=IR * DF * PF
0613!196
lAnalyst: DGG Date: 17-Jun-96
Signature of Chemist: JLS Date:
SAMPLE.WB1REV 2.0 925009ML
s
2263

I\92500HN0OUTI9944 WB1

06/17/96 05.28:50




WHC-SD-WM-DP-179, REV. |

WORKBOOK PAGE: DUP4

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

DUP ] DUP
; “IVOLUME OF SAMPLE (mL) (SS) 1.00
DILUTION FACTOR OF SAMPLE {DF) 1.00
]PREPARATION FACTOR OF SAMPLE (PF) 10.00
DIGEST FACTOR {Dg/L) 1.7784
LIFETIME IN MICROSECONDS 184.00
lr2 VALUE 0.9951

JRANGE {HIGH OR LOW) LOW
imsmumsu‘r UNCERTAINTY {lu) 9,22E-08
JINSTRUMENT RESULT {IR) 3.68E-06
IDETECTION LEVEL pg/g " 2.08E-01

FUSIONDA CONCENTRATION IN SOLUTION (g/L} 3.68E-05
TSample®. | JRESULT (uglg) 2.07E+01
S96T00 RELATIVE % UNCERTAINTY 25

Resuit = Conc. in Solution (g/L) * 1000000 / Dg/L

| Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU/IR * 100

Concentration in Solution (g/L) = IR * DF * PF

06{14’96
0'3-:00 AM

ample Polnt -
8102
lAnalyst: DGG Date: 17-Jun-96
Signature of Chemist: JLS Date:
SAMPLE.WB1 REV 2.0 925009ML

2263

1\925009\0UTVJ9944 WBA1 06/17/96 05:28:52



WHC-S0-WM-DP-172,

WORKBOOK PAGE: SPIKES

REV. |

Uranium by Phosphorescence: LA-925-009 (A-1} LIQUID/SOLID
5 Titype e SPIKE
SPK 22B55
kL = VOLUME OF SAMPLE + SPIKE (mL) {8S) 1.00
IDILUTION FACTOR OF SAMPLE + SPIKE (DF) 1.00
{PF} 10.00
_(DDF) 1.6186
204,00
0.9980
HIGH
INSTRUMENT RESULT {IR} 5.26E-04
JCONCENTRATION IN SOLUTION (g/L) {CONC) 5.26E-03
SPIKE VALUE (giL} _{sv) 5.69E-02
{Iv) 0.10
(0SsV) 1.00
{SR) 3.87E-06
Concentration = IR * DF * PF
QC Actual (pg/mL) = SV (g/L) * 1000
QC Found (pgimL) = {CONG - SR} * OSV [ IV * 1000
| % Recovery = QC FOUND / QC ACTUAL
"Date Complote ]
06/17196
mm e
06/14/96 QC ACTUAL = 5.69E+01 pg/mL
o Analysis Time: - QC FOUND = 5.22E+01 pg/mL
03:00 AM % SPIKE RECOVERY = 91.8%
smple Point
5102
nalyst: DGG Date: 17-Jun-96
Signature of Chemist: JLS Date:

SPIKEWB1 REV 2.0 925009ML

2270

IA925009\0UTW9944 WE1 D6/17/96 05:28:54




WHC-ST-WM-DP-179, REV. |

WORKBOOK PAGE: SAME
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID
AMPL SAMPLE
WorkiL VOLUME OF SAMPLE (mL) _{88) 1.00
DILUTION FACTOR OF SAMPLE (DR 1.00
PREPARATION FACTOR OF SAMPLE {PF) 10.00
DIGEST FACTOR (Dg/L) 1.8708
LIFETIME IN MICROSECONDS 196.00
R2 VALUE 0.9968
RANGE (HIGH OR LOW) LOW
26006124 JINSTRUMENT UNCERTAINTY {lu) 8.49E-08
INSTRUMENT RESULT {IR) 4.18E-06
DETECTION LEVEL pglg 1.98E-01

CONCENTRATION IN SOLUTION (a/L) 4.18E-05
IRESULT (uglg) 2.23E+01
RELATIVE % UNGERTAINTY 2.0

Result = Conc. in Sclution (g/L} * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = WU/ IR * 100

Concentration in Solution (g/L} = IR * DF * PF

|Analyst: DGG Date:. 17-Jun-96
Signature of Chemist: JLS Date:
SAMPLE WB1 REV 2.0 §25009ML
Lt
2274

£192500M0UTUS944 VBN 06/17/96 05:28:56



WHO-SD-4M-DP-173, REV. |

WORKBOOK PAGE: DUR7?
Uranium by Phosphorescence: LA-925-009 (A-1} LIQUID/SOLID

pup
OLUME OF SAMPLE (mL) {SS) 1.00
DILUTION FACTOR OF SAMPLE (DF) 1.00
PREPARATION FACTOR OF SAMPLE {PF) 10.00
DIGEST FACTOR (Dg/L) 1.9460
LIFETIME IN MICROSECONDS : 205.00
R2 VALUE 0.8969
IRANGE (HIGH OR LOW) LOW
INSTRUMENT UNCERTAINTY {1J) 7.46E-08
INSTRUMENT RESULT {IR} 3.81E-06
DETECTION LEVEL pgig 1.93E-01
CONCENTRATION IN SOLUTION (g/L} 3.81E-05
S ARESULT {ugig) 1.99E+01
IRELATIVE % UNCERTAINTY 2.0
Rasult = Conc, in Solution {g/L) * 1000000 / Dg/L
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty =1U /IR * 100
Concentration in Solution {g/L)=IR * DF * PF
06/14/96
A —— 3
Anslysis Time
03 00 AM
lAnalyst: DGG Date: 17-Jun-96
Signature of Chemist: JLS Date:
SAMPLE.WB1REV 2.0 925009ML
2272

118250090 UT\U9944 WB1 06/17/96 05:26:58



WHC-SD-WM-DP-179, REV. |
LABCORE Data Entry Template for Worklist# 9945

06/13/96 14:08
A-0004-1

Page: i

Analyst: w Instrument: U0l Book# S5 B>l

Method: LA-925-009 = Rev/Mod ,9 -

Worklist Comment: 1-10 mL sample prep / rerun / jls

8 Type Sample# R A Test Matrix Group# Project

1 STD @u-01 SOLID

2 BLNK-PREP @u-01 SOLI

3 SAMPLE 596T001468 0 F @U-01 SOLID 96000694 5102
Analytes Requested: U-02 , U-02E

4 DUP 596T001468 0 F @U-01 SCLID

5 SPK S96T001468 O F @U-01 SOLID

Final page for worklist # 9945

o "\\X\\é A \s \"}k\\c‘\\; M Wo ;o ~— fllftze/(/g‘ A

Analyst\ignature Date ‘Analyst, Signature

< /%?9,.4 ¢ -2679¢

Data Entry Commenis:

S = Worklist Slot Number, R = Replicare Number, A = Aliquor Code.

<273



worklistrad Version 0.0 04/18/96 Page.

06/25/96 14:29 WHC-SD-WM-DP-179, REV. |
LABCORE Completed RadChem Report for Worklist#: 9945

i

Analyst: c1j Instrument: U0l Book#
Method: Rev/Mod

Worklist Comment: 1-10 mL sample prep / rerun / jls

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit

1 87D 0 al-01 u-02 SOLID 5.10E-02 4.83E-02 94.706 % Recovery

1§10 0 &u-01  U-026  SOLID 1 1.34E+00 1.340 Ratio

2 BLNK-PREP 0 au-01  y-02  SOLID 1 9.98e-1 0.998  ug/g

2 BLNK-PREP 0 a-01  U-02E  SOLID 1 3.03E+00 3.030 Ratio

3 SAMPLE S96T001468 0 £ au-01 u-02 SOLID  __ N/A 1.47E+01 213.0e-002 ug/g

3 SAMPLE  S96T001468 0 F au-01  U-02E  SOLID  _ N/A 1.64E+00 0.0e+000 % Inst Error

4 DUP S967001468 O F au-01  U-02  SOLID 1.47E+1 1,39+t 5.594 RPD

4 pup $96T001468 O £ au-01  U-02E  SOLID 1 1.44E+00 1.440 Ratio

5 P $96T001468 0 F @u-0t  U-02  SOLID  5.69E+01  1.01E+02 177.504 % Recovery
Final page for worklist# 9945

Analyst Signature Date Analyst Signature Date

f3e5 Jae

RPD baturen Spompia aongd Mw%
workaion g i heaniks. Spay ASLL

(B:K Ov%tmm.,\ Ou’]oﬁu.ds& WS W% |

Units shown for QC (BLK/BKG) may not reflect the acrual units.

AR



WHC-SD-Wni-DP-173, REV. |

URANIUM ANALYSIS
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WHC-SD-WM-DP-179, REV. |

WORKBOOK PAGE: STD1

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

STANDARD

ISTANDARD BOOK #

OLUME OF SAMPLE (mlL}

(SS)

DILUTION FACTOR OF SAMPLE

(OF)

JPREPARATION FACTOR OF SAMPLE

(PF}

\LIFETIME IN MICROSECONDS

|R2 vaLUE

FRANGE (HIGH OR LOW)

INSTRUMENT UNCERTAINTY

{1V)

{IR)

RESULT (pg/mL) 4.83E-02
VALUE OF STANDARD 5.10E-02
{%RECOVERY 94.71
RELATIVE % UNCERTAINTY 1.3
| Result=DF* PF*IR™* 1000
Detection Level = 3.70 E-08 * DF * PF * 1000
% Recovery = Result / Value of Standard * 100
Relative % Uncertainty = IU /IR * 100
Analyst: CRJ Date: 25-Jun-96

STANDARD.WB1 REV 2.0

e

1\925009\0UT\3945 . WB1 08/25/96 13:30:20

Signature of Chemist: M\O‘Sﬁ PN Q' 8 S. a % JLS Date: (i;/i) S fhL
925009




WHC-SD-WM-DP-179, REV. |

WORKBOOK PAGE: BLANK2Z2

Uranlum by Phosphorescence LA-925-009 (A-1) LIQUID/SOLID

BLANK
JVOLUME OF SAMPLE (mL) (SS) 1,00

DILUTION FACTOR OF SAMPLE (DF) 1.00

5 PREPARATION FACTOR OF SAMPLE {PF) 10.00

DIGEST FACTOR (Dg/L) 1.9144

- JLIFETIME IN MICROSECONDS 186.00

|r2 vALUE 0.9917

JRANGE (HIGH OR LOW) _-::Low:ﬁ. L

[INSTRUMENT UNCERTAINTY (u) 5.79E-00

. JINSTRUMENT RESULT tIR) 1.91E-07

DETECTION LEVEL yglg 1.93E-01

N/A CONCENTRATION IN SOLUTION (g/L) 1.91E-06
ample #” .. . -[RESULT (pg/g) 9.98E-01
WL9945 [RELATIVE % UNCERTAINTY 3.0

striment Code

-Uo1
i

‘Prepared By

MCB

Result = Conc. in Solution {g/L}) * 1000000 / Dg/L

Chemist-___

Detection Level = 3,70 E-08 * DF * PF * 1000000/ DF

JLS

-Analyst

Relative % Uncertainty = IU /IR * 100

CRJ

’Date Complete

Concentration in Solution {g/L) = IR * DF * PF

06/25/96

. /Analysis Date

06/24/96

_Analysis Time

03:15 PM

- “Sample Point

S-102

Analyst:

Date

25-Jun-96

Signature of Chemist:

BLANK WB1 REV 20

I\825009\0UT\9945 WBH1

Date:

s {hae

<77

06/25/96 14:2580




VJ —SP,‘Ah al~N o=
WORKBOOK PAGE: SAM3 HC-CO-m opP 179, REV. I
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID
i

| sampe | SAMPLE

CLUME OF SAMPLE (mL) {SS) 1.00
DILUTION FACTOR OF SAMPLE {DF) 11.00

PREPARATION FACTOR OF SAMPLE (PF) 10.00
[ @uo1  |oiceEsTEacTor (Dg/L) 1.9144
LIFETIME IN MICROSECONDS 232.00

iR2 VALUE 0.9976
RANGE {HIGH OR LOW) Low

96008123 INSTRUMENT UNCERTAINTY {iu) 4.17E-09
: INSTRUMENT RESULT {IR) 2.55E-07

[ 1 [DETECTION LEVEL pgig 2.13E+00

ICONCENTRATION IN SOLUTION (gL} 2.81E-05
RESULT (ug/o) 1.47E4+01
IRELATIVE % UNCERTAINTY 1.6

| Result = Conc. in Solution (g/L} * 1000000 / Dg/L
| Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty =IU/IR* 100

Concentration in Solution (g/L) =1R * DF * PIF

$-102
JAnalyst: CRJ Date: 25-Jun-96
Signature of Chemist: DQ) L ; ‘ Date: =
SAMPLE WB1 REV 2.0 (jZSOUBML

1:19250090\0UT\9945.WB1 06/25/96 10:19:38



WHC-SD-WM-DP-179, REV. |
WORKBOOK PAGE: DUP4

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

DUP
'OLUME OF SAMPLE (mL) (88) 1.00
-m DILUTION FACTOR OF SAMPLE {DF) . 11.00
HPREPARATION FACTOR OF SAMPLE {PF) 10.00
IDIGEST FACTOR {DgiL) 2.1812
LIFETIME IN MICROSECONDS 278.00
R2 VALUE 0.9980
RANGE (HIGH OR LOW) LOW
INSTRUMENT UNCERTAINTY {1vy 3.97E-09
INSTRUMENT RESULT (IR) 2.T6E-07
IDETECTION LEVEL pg/g 1.87E+00
CONCENTRATION IN SOLUTION (giL.) 3.04E-05
2 RESULT (ug/g) 1.39E+01
RELATIVE % UNCERTAINTY 1.4
1 Result=Conc. in Solution (g/L} * 1000000 / Dg/L
Detection Lavel = 3.70 E-0B * DF * PF * 1000000/ DF
Relative % Uncertainty = IU /IR * 100
Concentration in Solution (g/L) = IR * DF * PF
03:15 PM
Analyst: L CRJ Date: 25-Jun-96
Signature of Chemist: ' ILS  Date: 0 }33 318
SAMPLE WB1 REV 2.0 925000ML

Y AR

1\925009\0UT\9945 WB1 06/25/96 10:19:39



WHC-SD-WM-DP-179, REV. |

WORKBOOK PAGE: SPIKES
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SPIKE
SPIKE BOOK # 22855
OLUME OF SAMPLE + SPIKE (mL) (sS) 1.00
| 9945  IDILUTION FACTOR OF SAMPLE + SPIKE (DF) 11.00
gy 451 IPREPARATION FACTOR OF SAMPLE + SPIKE (PF) 10.00
! -
| @u01  |DIGEST FACTOR OF SAMPLE (DDF) 19144
LIFETIME IN MICROSECONDS 229.00
| soup  JRavalue 0.9993
b RANGE (HIGH OR LOW) HIGH
HNSTRUMENT RESULT (IR} 9.20E-05
ONCENTRATION IN SOLUTION (giL) (CONC) 1.01E-02
-_ PIKE VALUE (g/L) (8v) 5.69E-02
| INITIAL VOLUME OF SPIKE (mL} (V) 0.10
-mm_ ORIGINAL SAMPLE VOLUME BEFORE PREP (mL) {0SV) 1.00
CONCENTRATION IN SOLN (g/L) FROM SAMPLE FORM (SR) 2.81E-05
S96T001468
- Concentration = IR * DF * PF
| MCB__ | QC Actual (ug/mL) = SV (gL} * 1000
QC Found {pg/mL) = (CONC - SR} * OSV / IV * 1000
| % Recovery = QC FOUND / QC ACTUAL
""" QC ACTUAL = 5.69E+01 pgimL
QC FOUND = 1.01E+02 pg/mL
% SPIKE RECOVERY = 177.4%
5-102
Analyst: CRJ Date: 25-Jun-96

Signature of Chemist: N MAL%( L—M‘ JLS Date: 4 IQSF‘.L@
D9ML

'SPIKE.WB1 REV 2.0

2869

1A82500M0UT\9945 WBA 06/25/96 10:19:41



06(20/96 18:57 WHC-SD-WM-DP-179, REV. | Page:
LABCORE Data Entry Template for Worklist# 10102

Analyst: g% Instrument: UQ1 Book# /4 A%
Method: LA-925-009 Rev/Mod _ A4 -/
Worklist Comment: 1-10 sample prep / 0.1 ml spike / rerun 2 / jls

5 Type Sample# R A Test Matrix Group# Project

1 STD @U-01 SOLID

2 BLNK-PREP @U-01 SOLID

3 SAMPLE S56T000872 0 F @U-01 SCLID 96000030 S10C2
Analytes Requested: U-02 ., U-CRE

4 DUP S96TC0O0873 0 F @U-01 SOLID

5 SBPK S96T000879 0 F @U-01 SOLID

6 SAMPLE 596T000880 0 F @U-01 SOLID 96000030 S102
Analytes Reguested: U-02 , U-02E

7 DUP 596T0O008B0 O F @U-01 SOLID

8 SPK S96T0008BO0 ¢ F @U-01 SOLID

Final page for worklist # 10102

ke bl B/

Analyst Signature Date Analyst Signature Date

E%’:%@W‘Q” l-22-96

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2281



worklistdata Version 0.2 1May96 WHC'SD'WM-DP~1 79' REV. i Page:

06/22/96 22:21

LABCORE Completed Worklist Report for Worklist# 10102

Analyst: rwk Instrument: UOI Book# 4@,
Method: LA-A95-009 Rev/Mod __ p\ -\

Worklist Comment: 1-10 sample prep / 0.1 ml spike / rerun 2 / jis

Seq Type Sample# R A Test Matrix  Actuoal Found DL or Yield Unit
1 STD 0 ®U-01  U-02 . SOLID €.33B-02 . . 5.92E-02 . " 92,645 % Recovery
1 STD 0 auv-o0l U-02E SOLID 1 %.75E+00 3.750 Ratio
2 BLEK-PREP 0 @U-01 . U-02 - SOLID U1 2.27R+0 2.270  ug/g
2 BLNK-PREP ] QU-01 U-02E SOLID 1 2.25E+00 2.250 Ratio
3 SAMPLE - S$6TDO0S75 O F ®UD-01  U-02 . S0LID . N/R ' 3.S0E+02 0.193 ug/g
3 SAMPLE . 596T000B79 O F @U-01 U-02E SOLID N/A 9.88E+00 % Inst Brror
4 DUP S96T00QDR7Y 0 * @U-01 U-02 SOLID 3.50E+2 3.01E:2 - 15.054 RPD
4 DUP S96T000873 O© F @U-01 U-02E SOLID 1 9.7BE+00 9.780 Ratio
5 SPK 896TDONE79 & F @U-0D1 U-02 SOLID " E.GYE+DL 5.6BE+01 99.824 % Recovery
€ SAMPLE 596T000880 O F @U-01 o-02 SOLID N/A 1.47E+03 0.178 ug/g
6 SAMPLE - S9ETOODEBD O F aU-01. 'U—UZ‘ SOLID ﬁzl. 9.74E+00 % Inst Error
7 DUP 596TO008B0 O F @U-01 T-02 SOLID 1.47B+3 1.46E+3 ¢.683 RPD
7 DUP S596T0C08BC 0O F &U-01 U-G2E SOLID "1 B 5.76E+00 9.760 Ratio
8 SPK S96TOD0EBB0 O F @U-01 o-02 SOLID 5.69E+01 6.22E401 109.315 % Racovery
L -

Final page for worklist# 10102

Analyst Signature Date Analyst Signature Date

iéwer Signidture Date

Units shown for QC (BLK/BKG) may not reflect the actual units. 208 2



WHC-SD-WM-DP-179, REV.|
URANIUM ANALYSIS

l::' ~!‘ I“l i.:r.'li...

O
b 2OE

3 anl.s il




o ‘ WHC-SD-WM-DP-179, REV. |

URANIUM ANALYSIS T

.w R H s n... SA08
&S

Sampl

T3

. <l



WORKBOOK PAGE: STD1

WHC-SD-WM-DP-179, REV. |

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

STD STANDARD
STANDARD BOOK # 45866
OLUME OF SAMPLE (mL) (SS) 1.00
0 DILUTION FACTOR OF SAMPLE (DF) 1.00
DU-01 IPREPARATION FACTOR OF SAMPLE (PF) 1.00
“Matr LIFETIME IN MICRQSECONDS 199.00
LiQuUID IR2 VALUE 0.9996
RANGE (HIGH OR LOW) HIGH
96006319 IINSTRUMENT UNCERTAINTY (V) 5.77E-06
INSTRUMENT RESULT (IR) 5.92E-05
0 [DETECTION LEVEL (ugimL) 3.70E-05
IRESULT (pg/mL) 5.92E-02
B \ ALUE OF STANDARD 6.39E-02
{ STD . RECOVERY 92.64
-' RELATIVE % UNCERTAINTY 9.7
Result = DF * PF * IR * 1000
Detection Level = 3.70 E-08 * DF * PF * 1000
% Recovery = Result / Value of Standard * 100
Date Comple!
06/22/96 Relative % Uncertainty = IU / IR * 100
. i iAnalysisDate
06/21/96
lAnalyst: RWK Date: 22-Jun-86
Signature of Chemist; %ﬁ—x b g Y- £ > JLS Date: \. /’34‘ [t
STANDARD.WB1 REV 2.0 925009ML
2285
1\925009\0UT\J10102.WB1 06/22/96 09:18:41




WHC-SD-WM-DP-179, REV. |
WORKBOOK PAGE: BLANK2 ’

Uranium by Phosphorescence: LA-925-009 (A-1} LIQUID/SOLID
‘ %
BLNK-PREP BLANK
OLUME OF SAMPLE (mL) (S$) 1.00
10102 DILUTION FACTOR OF SAMPLE {DF) 1.00
: = “{PREPARATION FACTOR OF SAMPLE {PF) 10.00
DIGEST FACTOR (pgy] 1.9186
: LIFETIME IN MICROSECONDS 240.00
SOLID jR2 VALUE 0.9938
RANGE (HIGH OR LOW) LOW
96006319 INSTRUMENT UNCERTAINTY u) 9.83E-09
INSTRUMENT RESULT (IR) 4.36E-07
IDETECTION LEVEL pg/g 1.93E-01

CONGENTRATION IN SOLUTION (giL) 4.36E-06
RESULT (pg/g) 2.27E+00
BLNK-PREP {RELATIVE % UNCERTAINTY 2.3

Result = Conc. in Solution {g/L) * 1000000 / Dg/L
{ Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty =1U /IR * 100

Concentration in Solution (g/L) = IR * DF * PF

JAnalyst: RWK Date: 22-Jun-96

Signature of Chemist: — JLS  Datle: | ,/24 o]
BLANK.WB1 REV 2.0 5009ML '

2856

12925009\0UTWU10102 W1 06/22/96 09:20:08



WHC-SD-WM-DP-179, REV. |

WORKBOOK PAGE: SAM3
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SAMPLE

OLUME OF SAMPLE (mL) iss)] - 1,00
PILUTION FACTOR OF SAMPLE {DF) 1.00
PREPARATION FACTOR OF SAMPLE (PF) 10.00
DIGEST FACTOR (Dg/L) 1.9196
JLIFETIME IN MICROSECONDS 178.00
jR2 VALUE 0.9973

RANGE (HIGH OR LOW) HIGH
INSTRUMENT UNCERTAINTY ) 6.63E-06
INSTRUMENT RESULT {IR) 6.71E-05
DETECTION LEVEL pg/g 1.93E-01
JCONGENTRATION N SOLUTION (g/L) §.7T1E-04
JRESULT (palg) 3.50E+02
[RELATIVE % UNCERTAINTY 9.9

Result = Conc. in Solutlon {g/L) * 1000000 / Dg/L

7] Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty =1U/IR* 100

Concentration in Solution (giL) = IR * DF * PF

lAnalyst: RWK Date: 22-Jun-96

—
Signature of Chemist: _ JS  Date: {.la o,
SAMPLE.WB1 REV 2.0 985809ML

Z287

1A925009000UTW10102 WB1 06/22/96 09:20:10



WHC-SD-WM-DP-179, REV. |

WORKBOOK PAGE: DUP4

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID
DUP
VOLUME OF SAMPLE (mL) {S§S) 1.00
fDILUTION FACTOR OF SAMPLE {DF) 1.00
% 4PREPARATION FACTOR OF SAMPLE (PF) 10.00
DIGEST FACTOR {Dg/L) 1.9544
=L IFETIME IN MICROSECONDS 181.00
[R2 VALUE 0.9991
FRANGE (HIGH OR LOW) HIGH
[INSTRUMENT UNCERTAINTY {1V} 5.76E-05
INSTRUMENT RESULT {IR} 5.89E-05
IDETECTION LEVEL pg/g 1.88E-01
FUSIOND1 CONCENTRAT!ON IN SOLUTION (giL} 5.89E-04
Ssmple¥ | RESULT (ug/g) 3.01E+02
S96T000879 9.8
";f Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Retative % Uncertainty =JU /IR * 100
: et Concentration in Solution (g/L}= IR * DF * PF
06/22/196
Enslysis Dat
06/21/96
02:24 AM
$102
lAnalyst: RWK Date: 22-Jun-96
Signature of Chemist: C%%M Oy JLS __ Date: Lp l 24 !t‘ls
SAMPLE.WB1 REV 2.0 {_~925009ML

Z<88

13925009\0UT\U10102.WB1 06/22/96 09:20:12



WHC-SD-WM-DP-179, REV. |
WORKBOCK PAGE: SPIKES
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

s SPIKE

ISPIKE BOOK # 22B55
OLUME OF SAMPLE + SPIKE (mL) {SS) 1.00
IDILUTION FACTOR OF SAMPLE + SPIKE {DF) 1.00
IPREPARATION FACTOR OF SAMPLE + SPIKE {PF) 10.00
IDIGEST FACTOR OF SAMPLE {DDF) 1.9196
W JLIFETIME IN MICROSECONDS 175.00
IR2 VALUE 0.9994

. ARANGE (HIGH OR LOW} HIGH
INSTRUMENT RESULT {IR) 6.35E-04
FCONGENTRATION IN SOLUTION (giL} {(CONC) 6.35E-03
SPIKE VALUE (g/L) (SV) 5.69E-02
JINIMAL VOLUME OF SPIKE (mL) {Iv) 0.10
JORIGINAL SAMPLE VOLUME BEFORE PREP (mL) {OSV) 1.00
ple-Hi d g/L) FROM SAMPLE FORM {SR) 6.71E-04

67000879

PRI

QG Actual (pg/mL) = SV (g/L) * 1000

QC Found (pg/mL} = {CONC - SR) * OSV / IV * 1000

% Recovary = QC FOUND / QC ACTUAL

QC ACTUAL = 5.69E+01 pgimi
QC FOUND = 5.68E+01 pgimL
% SPIKE RECOVERY = 99.8%
IAnalyst: RWK Date: 22-Jun-36
Signature of Chemist: w JLS Date: (o, 1D4 |G\,
SPIKEWB1 REV 2.0 f 925009ML

<<89

1A925009\0UTW10102 WB1 06/22/96 09:20:14



WORKBOOK PAGE: SAME
Uranium by Phosphorescence: LA-925-009 (A-1) Liquip/soLip  WHC-SD-WM-DP-179, REV. |

TV
SAMPLE SAMPLE
Ll H{VOLUME OF SAMPLE {mL) {SS) 1.00
|DILUTION FACTOR OF SAMPLE {DF) 1.00
“dPREPARATION FACTOR OF SAMPLE (PF) 10.00
JpiGEST FACTOR {DgiL) 2.0828
JJLIFETIME IN MICROSECONDS 200.00
|R2 vALUE 0.9997
; HIGH
w 2.98E-05
(IR} 3.06E-04
1.78E-01
3.06E-03
1.47TE+D3
9.7

] Result = Conc. in Solutlon (giL) * 1000000 / Dg/L

| Detection Level = 3.70 E-08 * OF * PF * 1000000/ DF

[Analyst: RWK Date: 22-Jun-96
iSignature of Chemist: - D O JLS __ Date: v !2. 4 "“&
SAMPLE.WB1 REV 2.0 ./ 925009ML

11925009\0UTWI10102. WEA 06/22/96 09:20:16



WORKBOOK PAGE: DUP?

WHC-S0-WM-DP-179, REV. |

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

o D |
| DUP
fVOLUME OF SAMPLE (mL) (8S) 1.00
DILUTION FACTOR OF SAMPLE _{DF) 1.00
IPREPARATION FACTOR OF SAMPLE __{PF} 10.00
IDIGEST FACTOR (ogy] T 1.9780
LIFETIME IN MICROSECONDS 197.00
R2 VALUE 0.9996
RANGE (HIGH OR LOW) HIGH
INSTRUMENT UNCERTAINTY {1U) 2.82E-05
INSTRUMENT RESULT {IR) 2.89E-04
DETECTION LEVEL pg/g 1.87E-01
FUSIOND1 concemmnou IN SOLUTION {g/L) 2.89E-03
HoSample® - IRESULT (ugig) 1.46E+03
5967000880 RELATIVE % UNCERTAINTY 9.8
| Result = Conc. in Solution {g/L) * 1000000 / Dg/L
Detection Level = 3,70 E-08 * DF * PF * 1000000/ DF
i Relative % Uncertainty = 1U /IR * 100
o4 it Concentration in Solution (g/L) = IR * DF * PF
06/22/96 |
06/21/96
IAnalyst: RWK Date: 22-Jun-96
Signature of Chemist: %}%M) JLS Date: |, /‘:.)4 IctLa
SAMPLE.WB1 REV 2.0 25000ML. ’
Fa) -
<<91
1\82500N0UT\U10102.WB1 06/22/96 09:20:19



WORKBOQOK PAGE: SPIKES

WHC-SD-WM-DP-179, REV. |
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SPIKE
22B§5
OLUME OF SAMPLE + SPIKE (mL} ($S) 1.00
IDILUTION FACTOR OF SAMPLE + SPIKE {DF) 1.00
REPARATION FACTOR OF SAMPLE + SPIKE (PF) 10.00
[DIGEST FACTOR OF SAMPLE (DDF) " 2.0828
' LIFETIME IN MICROSECONDS 226.00
R2 VALUE 0.9987
ARANGE {HIGH ORLOW) HIGH
INSTRUMENT RESULT (R) 9.2BE-04
[CONCENTRATION IN SOLUTION {giL) {CONC) 9.28E-03
SPIKE VALUE (g/L) (SV) 5.69E-02
“NNITIAL VOLUME OF SPIKE {mL) ) 0.10
[ORIGINAL SAMPLE VOLUME BEFORE PREP (mL) {OSV) 1.00
ICONCENTRATION IN SOLN (g/L) FROM SAMPLE FORM {SR) 3.06E03
Concentration = IR * DF * PF
QC Actual {pg/mL) = SV (giL) * 1000
QC Found {pg/mL) = (CONC - SR) * OSV / IV * 1000
| % Recovery = QC FOUND / QC ACTUAL
1/96 Qc ACTUAL = 5.69E+01 pg/mL
S Time Qc FOUND = 6.22E+01 pg/mL
% SPIKE RECOVERY = 109.3%
lAnalyst: RWK Date; 22-Jun-96
JLS  Date: (o {Da fa\,

Signature of Chemist: %ﬁé&h&w@
SPIKE.WB1 REV 2.0 925009ML

<L<I2

12925009\0UTW1 0102 WB1 06/22/96




WHC-SD-WM-DP-179, REV. |

THE FOLLOWING ANALYSES WERE
RERUN. THEY ARE INCLUDED IN THE
DATA PACKAGE BUT THE RESULTS
HAVE NOT BEEN REPORTED IN THE
FINAL SUMMARY REPORTS.

<X<33



WHC-SD-WM—DP-WQ, REV. |
03/22/96 13:31 o

00041 LABCORE Data Entry Template for Wor}, ist# 6892
oy A Qs

| D a—— T TS
Analyst: Instrument: UOL L O] Book# - FIFSE— TP
Method: LA-925-009 Rev/Mod (A =\
Worklist Comment: 1-10ml Sample Prep.For spike use: 0.1ml spike. new

S Type Sample# R A Test Matrix Group# Project

1 5TD @U-01 SOLID

2 BLNK-PREP @U-01 SOLID

3 SAMPLE 856TC00879 0 F @U-01 SOLID 96000030 5102
Analytes Requested: U-02 ., U-22E

4 DUP 896T000873 0 F @U-01 SOLID

5 SPK 856T000879 0 F @U-01 SOLID

6 SAMPLE 596T000880 0 F @U-01 SOLID 96000030 S102
Analytes Requested: U-02 . U-02E

7 DUP §96T000880 0 F @U-01 SOLID

8 SPK 596T000880 O F @U-01 SOLID
Final page for worklist # 6892

A S C&lg\o\\, M oy e 30 L
Analyst SiEiQture Date ' Andlyst Bigna Pateg
A

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aligquot Code.

&
n
€]
[2e



WHC-SD-WM-DP-179, REV. |
worklistdata Version 0.0 05/16/95
04/09/96 15:16

LABCORE Completed Worklist Report for Worklist# 6892

Page:

Analyst: crj Instrument: UO1 Book# 45 B5L

Method: L\ 135- COARev/Mod __ A - |
Worklist Comment: 1-10m] Sample Prep.For spike use: 0.1ml spike. new

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1 8TD 0 eU-01  U-02 SOLID 6.398-02  6.63B-02 103.760 % Racovery

1 8TD 0 ®U-01 U-02E SOLIDP 1 3.17E+00 3.170 % Inst Error
2 BLNK-~PREF 0 eu-01 u-02 SOLID 1 5.37E+1 53,700 ug/g

2 BLH_K-PR_EP o D au-01 U-02E SOLID 1 1.22E+00 1.229 % Inat Erzoxr
3 SAMPLE . S96T0O00875 O B #U-01  U-02 80LID 7L 3.002+02: ©0.193 ug/y

3 SAMPLE  S96TO00873 O F @U-01  U-02E  SOLID __ N/A 4,36R+00 0.000 % Iost Exzor
4 DUP ~: -S96TOODETY © F @U-01 = U-02 BOLID 3.00B+2 1.39E42 12.210 RPD '
4 DuUP S96TO008T¢ © P €U-01  U-02E  SOLID 1 4.98E+00 4,980 % Inst Error
5 SPK §96TO00STS 0 F -@U-01. - U-02 SOLID 5.69E+01  3.58R+01 62.920 % Recovery

6 SAMPLE  S96T000880 O F @U-01  U-02 soLID  __ N/A §.31B+02 0.178 ug/g

6 SAMPLE. . 5967000880 0 ¥ QU-01 U-02E SOLID __ N/A 5.04E+00 0.000 % Inst Error
7 DUP S96T000880 © F @U-01  U-02 SOLID 8.31E+2 7.48E+2 10,510 RED

7 DUP - S95TO00BE0 O F @U-01  U-02E SOLID 1 5.35E+00 5.350 % Inst Error
3 spx 596T0D08EC O F #U-01  U-02 SOLID 5.69Es01  2.03E+01 35.680 % Recovery

Final page for worklist# 6892

Date Analyst Signature Déte

Analyst Signature

T T

A [ala
Date

_—— : :
%?wér Signature

6‘%«.)&-/ Ao ks de Ney WA CCRCe Vi s,

und DOLTCCC R o W

DAETWOEA
e Aaroan.

Units shown for GC (BLK/BKG) may not reflect the actual units.

ri
N
0
Sl



Sample ID SQbTUOUBT”
Description &SPK
Ref. Ratip 1.043
Laser Pulses 500

| WHC-‘SD-‘W;DPQWQ. 'FI[_-:V_.'I; B :_"_;- :

“’tc/Tlmu U4’G /06/14 Uz:54

Cal Y=B.5BE+07X-4.08E+02

Intensity 32963 (t= 32 us)
Conc 4.16E-04 + 1.8BCE-05 g,L
Diluvtion Farcteor 1 mlL/mL

Lifetime 181 + 2.59 us

k2 .8813

Integrated 377053 FINAL RESULT 4.16E-04 + 1.80FE-05 g/L
Range: HIGH

Sample ID  35368T0008BC DateTime 04/05,/86/14:05:23
Description SAM Cal Y=B.b5E+07X-4.08E+02
Ref. Ratio 1.053 Intensity 14035 (t= 39 us )
Laser Pulses 500 Conc 1.73E-04 + EB.7ZE-CE g/L
Lifetime 169 + Z.564 us Diluticon Factor 1 mL/mL

RZ2 .85E85

Integrated 144633 FINAL RESULT 1.73E-04 + B.7ZE-06 g/L

HIGH

Range:

Sample 1D S5eTO00880 Date, Time 04/05/386,/14:06:54
Description DUP Cal Y=3.55E4+07X-4.05E+02
Rei. hatic 1.0Z21 Intensity 1Z353 {t= 395 uS)
Laser Fulses BOO Cone 1.48F-04 + 7.92E-08 g/L
Lifetime 168 + 3.188 us liution Factor 1 mL/mL
K2 .5845
integrated 1218589 FINAL RESULT 1.48E-04 + 7.5ZE-06 g/L
Range: HIGH
Samnple 1D SE8TOQCEED Date/Time (4,/,05,/568,14:08:053
Description SFK Cal Y=8.55E+0U7X~-4.08E+0Z
~ef. Ratic 1.016 Iintensity 3408 (t=z 359 us )
Laser Pulses &S00 Contc 3.76E-D4 + Z.13E-05 g/L

s Lifetime 185 + 3.3897 us Diluticn Factor 1 mi/mL

. RZ2 .588z21

. Integrated 315838 FINAL RESULT 3.78E-04 + Z.13E-05 g/L

- Range: HIGH



WHOSDADPTREV. |

Scample ID 45B5E Date/Time 04,/05/36/13:50:50
Description STD Cal Y=B.0BE+0UTX-4.08E+02

Setr. Ratio 1.04Z Intensity 4325 {t= Gt us |
TLaser Pulses BOO Conc 6.63E-05 + 2.1CE-0E =/L

Lifetime Z56 + (846 us - Dilution Factor 1 mL/mL '\J (igﬁ
iz .53885 .
integrated T7758 FINAL RESULT 6.83E-05 + 2.1CE-06 g/L \j>
~range: HIGH :

- - - E———
Sample ID WLBESZ Date/Time 04,05/96/13:587 14
Deacription BLK Cal Y=8.55E+07X-4..0BE+(Z

ref. Ratio 1.048 _1Qt&h61ty €57 (t= 38 us)
Laser Pulses 500 "7 Conc 1.39E-05 + 4.87E-07 g/L

Lifetime 227 + 1.818 us—" Dilution Factor 1 mL/mL

Rz .2978

integrat 323 FINAL RESULT 1.39E-0B + 4.87E-Q7 g/L
Raggeffﬁ?ggi

Sample ID WLBBSZ Date/Time 04/05,/968/13:587:58
Description BLK Cal Y=6.04E+089X0

Ref. Ratic 1.021 Intensity 46471 (t= 38 us)
Laser Pulses 50O Cone 1.03E-05 + 1.Z6E-07 g/L

Lifetime 224 + .8686 us Dilution Factor 1 mL/mL

RZ .8588

integrated 804830 FINAL RESULT 1.03E-05 + 1.Z€E-07 g/L

Eange: LOW

Zample ID  SEETCO0ETS Date/Time 04/00/586,/14:00:03
Jeseription  SAM Cal Y=B8.85E+07X-4.0BE+DZ
Rei. Ratic 1.047 Intensity 4080 (t= 38 us)
Lazer Pulses 500 Conc 5.76E-05 + 2.51E-06 g/L

Lifetime 172 + 2.365 us DNlution Factor 1 mi/mL
nZ .9918

integrated 45628 FINAL RESULT 5.7BE-05 + 2.51E-06 g/L
Sange: HIGH

alble 11 SSSTDGUBTE Date, Time O4,705/56/24:01:120

5 [ Cal Yo8.55E+07TX-4.0BE+0Z
0s1 Intensity B0z {(t= 38 us )

: EGO Conc S.63E-05 + 3.30B-06 g/sL

= + 2.874 us Dilution Factecr 1 mL/nL

T+ - J iy g il R = e iy I Q %Qﬁv
Integrated 53395 FINAL RESULT 65.683E-05 + 3.3CE-08 g/ -\“ %ﬂf
rRange: HIGH \\Q Q,'{\v‘



WHC-SO-WM-DP-178, REV. |

WORKBOOK PAGE: STD1

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

STANDARD_

STANDARD BOOK #

_[VOLUME OF SAMPLE (mL)

HDILUTION FACTOR OF SAMPLE

PREPARATION FACTOR OF SAMPLE

LIFETIME IN MICROSECONDS

R2 VALUE

- IRANGE (HIGH OR LOW)

INSTRUMENT UNCERTAINTY

INSTRUMENT RESULT

DETECTION LEVEL {pig/mL) 3.70E-05
RESULT (pg/mL} 6.63E-02
VALUE OF STANDARD 6.39E-02
%RECOVERY 103.76
RELATIVE % UNCERTAINTY 3.2
Result=DF * PF * IR * 1000
Detection Level = 3.70 E-08 * DF * PF * 1000
.|| % Recovery = Result/ Value of Standard * 100
Relative % Uncertainty = U /IR * 100
Analyst: CRJ
(Signature of Chemist: JLS

STANDARD.WB1 REV 2.0 925009ML

2298

1\82600N0UT\WURE892.WB1 04/09/95

12:54:59




WHC-SD-WM-DP-172, REV. |

WORKBOOK PAGE: BLANK2
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

R
=

2

BLNK-PREP BLANK

Wtk L OLUME OF SAMPLE (mL} (ss){ .00
DILUTION FACTOR OF SAMPLE (R}
45 HPRFPARATION FACTOR OF SAMPLE {(PF}|I
DIGEST FACTOR (gL}l
LIFETIME IN MICROSECONDS
R2 VALUE
{RANGE (HIGH OR LOW)
INSTRUMENT UNCERTAINTY (W
INSTRUMENT RESULY R
_ IDETECTION LEVEL pglg 1.93E-01

CONCENTRATION IN SOLUTION {g/L) 1.03E-04
RESULT (pg/g) 5.37E+01
RELATIVE % UNCERTAINTY 1.2

| Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = {U /1R * 100

| Concentration in Solution {g/L}= IR * DF * PF

Analyst: CRJ Date: Q9-Apr-96
|Signature of Chemist: JLS Date:
BLANK WB1 REV 2.0 925009ML
“ﬁ‘“\%‘,‘)
O GA \\0\ \3‘{\‘\{:‘\
<<33 \\\?"&’

\92500NOUTWURB892 WiB1 04/08/96 12:56:30



WORKBOCK PAGE: SAM3

WHC-SO-WI-DP-172, REV. |

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

e
SAMPLE

JVOLUME OF SAMPLE {mL}

SAMPLE

U-01

s
S : R

BILUTION FACTOR OF SAMPLE

PREPARATION FACTOR OF SAMPLE

DIGEST FACTOR

LIFETIME IN MICROSECONDS

R2 VALUE

RANGE {HIGH OR LOW)_

96002597

JINSTRUMENT UNCERTAINTY

JINSTRUMENT RESULT

|DETECTION LEVEL pglg

CONCENTRATION IN SOLUTION {g/L} 5.76E-04

JRESULT {pg/g) 3.00E+02

RELATIVE % UNCERTAINTY 4.4

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty =IU /IR * 100

Concentration in Solution (g/L)= IR * DF * PF

Analyst: CRJ Date: 09-Apr-96
|Signature of Chemist: JLS Date:
SAMPLE WB1 REV 2.0 925009ML
I
W et
WP
2300

IA92500NOUTWUREE92. WE1 04/09/96 12:57:56




WORKBOOK PAGE: DUP4

e

{VOLUME OF SAMPLE (mL)
~ |DILUTION FACTOR OF SAMPLE

{LIFETIME IN MICROSECONDS

WHC-SG*‘&JM—DP-WQ,F’.EV. |

J{RANGE (HIGH OR LOW)

R2 VALUE

i

t

FUSIONQ1
it

96002597 JINSTRUMENT UNCERTAINTY u)f

INSTRUMENT RESULT rfl
DETECTION LEVEL pgig 1.89E-01

CONCENTRATION IN SOLUTION (g/L) 6.63E-04

AP ESULT {pg/g) 3.39E+02
S96T000879 i&c_LATIVE % UNCERTAINTY 5.0

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3,70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = U /IR * 100

Concentration in Solution (g/L)= IR * DF * PF

Analyst: CRJ Date: 09-Apr-96
Signature of Chemist: JLS Date:
SAMPLE WB1 REV 2.0 925008ML
“ﬁ&@ |
Wt Ve e
2301 WPRES

1\82500\0OUT\URS892 WEA1

04/09/96 12:59:31




WHGC-SD-WM-DP-178, REV. I

WORKBOOK PAGE: SPIKES

Uramum b Phos

horescence: LA-925-009 (A-1) LIQUID/SOLID

SPIKE

(S8}

(DF

{PF)}:

(opR):

[ &

(CONC) 4.16E-03

(SVI 5.69E-02
™ -
{OSV)E:

ONCENTRATION IN SOLN (g/L) FROM SAMPLE FORM

{SR

Concentration = IR * DF * PF

QC Actual (pg/mL) = SV {(g/L)* 1000

QC Found (pg/mL) = (CONC - SR) * OSV / IV * 1000

% Recovery = QC FOUND / QC ACTUAL

‘QC ACTUAL = 5.69E+01 pg/mL
QC FOUND = 3.58E+02 pg/mlL
% SPIKE RECOVERY = 629.9%
Analyst CRJ Date: 0S-Apr-96
Sighature of Chemist: JLS Date:

SPIKEWB1 REV 2.0

1\925009\OUTWRE892 WB1

925009ML

2302

04/69/96 15:08:13




WHC-SD-WM-DP-173, REV. |

WORKBOOK PAGE: SAM6

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID
R o :v%,& T e
SAMPLE SAMPLE

TRt OLUME OF SAMPLE {mL} (ssilf-

|DILUTION FACTOR OF SAMPLE R
PREPARATION FACTOR OF SAMPLE rR
DIGEST FACTOR (Dg/L)|
JLIFETIME IN MICROSECONDS
[R2 VALUE
RANGE (HIGH OR LOW)
INSTRUMENT UNCERTAINTY guyll
INSTRUMENT RESULT {IR) I+
DETECTION LEVEL yg/g

FUSIONO1 CONCENTRATION IN SOLUTION (g/L) 1.73E-03
gmpio g RESULT (pg/g) 8.31E+02
S96T000880 RELATIVE % UNCERTAINTY 5.0

Result = Conc. in Solution (g/L} * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU /IR * 100

Concentration in Solution (g/L}=1IR * DF * PF

Analyst: CRJ Date: 09-Apr-96
Signature of Chemist: JLS Date:
SAMPLE.WB1 REV 2.0 925009ML
ok
“G‘ %%L:r"
. :\}:"._‘}v-
2303 WP

F\G250090OUTWREB92.WB1 04/09/96 13:02:44



WHC-SD-‘V’&’M-DP-WQ, REV. |

WORKBOOK PAGE: DUP7

Uranium b o

RSB anD

" IPDREPARATION FACTOR OF SAMPLE

_[INSTRUMENT UNCERTAINTY
“H{INSTRUMENT RESULT

phorescence: LA-925-009 (A-1)} LIQUID/SOLID

DUP

DETECTION LEVEL yg/g

1.87E-01
CONCENTRATION IN SOLUTION (g/L) 1.48E03
SJRESULT (ugig) 7.48E+02
S96T000880 RELATIVE % UNCERTAINTY 54
Resuit = Conc. in Solution (g/L) * 1000000 / Dg/l.
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = [lU /IR * 100
Concentration in Solution (g/L} = 1R * DF * PF
Analyst: CRJ Date: 08-Apr-96
iSignature of Chemist: JLS Date:
SAMPLEWB1 REV 2.0 925009ML
DETA
{ot USF-?E.
"
1N\9250090\0UTWRE892.WB1. 04/09/96 13:04:09




WHC-SD-WM-DP-179, REV.

WORKBOOK PAGE: SPIKES
Uranium b Phos horescence: LA-925-009 {(A-1) LIQUID/SOLID

[

PIKE BOOK #

OLUME OF SAMPLE + SPIKE {mL}

{ss)f:

oR| :

s B

(DDF}A -

(IR)

{CONC)

sV

3.76E-03

(004

§.68E-02

{osv)l

{SR

1.73E03

i} Concentration=IR* DF * PF
QC Actual (pg/mL) = SV (g/L) * 1000

QC Found (pgimL) = (CONG - SR) * OSV / IV * 1000

I % Recovery = QC FOUND / QG ACTUAL

.%ﬁu

QC ACTUAL = 5.69E+01 pg/mL
QC FOUND = 2.03E+09 pg/mL
% SPIKE RECOVERY = 35.7%
Analyst: CRJ Date: 09-Apr-96
Signature of Chemist: JLS Date:

SPIKE.WB1 REV 2.0 925009ML

2305

1:92500N0CUTVURE892 WBA 04/09/96

15:09:11




WHC-C-WHA-DP-178, REV- l

04/11/96 11:00 Page:

#9%1 LABCORE Data Entry Template for Worklist# 7593
Analyst: XD  Instrument: U01 Book# 45856

Method: LA-925-009 Rev/Mod _ A-|
Worklist Comment: 0.1 - 10 mL sample prep / 0.1 mL spike / rerun / jls

S Type Sample# R A Test Matrix Group# Project

1 STD @U-Ol SOLID

2 BLNK-PREP Qu-01 SOLID

3 SAMPLE 596T000879 G F @U-01 SOLID 96000030 8102
Analytes Requested: U-02 ; U-02E

4 DUP 596T000879 O F @QU-01 SOLID

5 SPK 596T000879 0 F @U-01 SOLID

6 SAMPLE 596T000880 O F @U-01 SOLID 96000030 s102
Analytes Reguested: U-02 , U-02E

7 DUP S96T0O00880 0 F @U-01 SOLID

8 SPK 896T000880 0 F @U-01 SOLID

Final page for worklist # 7593

Pﬁé_’ﬁ%_mnzﬂ:— W - ‘7/ // 5‘/5‘ ya
Anilyst Sig re $e Analyst Signature
2}!11195['5‘ - w&) UwJ"-u—'

6@«,\;&) ALSU W ‘QGV <4 UTOOOTBD  Adets o
et cordrol Lk s. SM\G&U Iameo VS de

NOF AR LOTHN Cvagined SEAY:S SRESNC Rtron |

{}F\lp’-
| k{)‘( \_,E;tl
S/al4e sty PR o

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2306
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- WHC-CO-WM-DP-178, REV. | IR
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1




.i'M-DP“W{‘\i F‘EV . l ‘

vi
-

fnd

VHO-C

BEST AVAILABLE &
2309




VSO T-DP-1TE, REV. [

e

WORKBOOK PAGE: STD1

Uramum by Phosphorescence LA-925-009 (A-1) LIQUID/SOLID

= “ISTANDARD BOOK #

STANDARD

OLUME OF SAMPLE (mL) (SS)

- |DILUTION FACTOR OF SAMPLE (DF){

IPREPARATION FACTOR OF SAMPLE (PF)

{LIFETIME IN MICROSECONDS

R2 VALUE

3
t

- IRANGE (HIGH OR LOW)

INSTRUMENT UNCERTAINTY (iu

{INSTRUMENT RESULT {IR

3 TDE-OS

<349

I\825000N0UTWURT7593. WB1 04/19/96 10:28:41

DETECTION LEVEL (pg/mL)
|IRESULT (ug/mL) 6.50E-02
IVALUE OF STANDARD 6.39E-02
%RECOVERY 101.72
IRELATIVE % UNCERTAINTY 3.2
Result = DF * PF * IR * 1000
Detection Level = 3.70 E-08 * DF * PF * 1000
_____ % Recovery = Result / Value of Standard * 100
Relative % Uncertainty = IU /IR * 100
04/16/96
10:10 AM.
Analyst: ’ DCD Date 19-Apr-96
Signature of Chemist: Q:m_!_ﬁ_@ JLS Date: A& [>3/9¢,
STANDARD.WB1 REV 2.0 (/7 925009



WHC-E3-WM-DP- 179 REV. I

WORKBOOK PAGE: BLANK2
Uranlumb Phosphorescence LA-925-009 (A-1) LIQUID/SOLID

HVOLUME OF SAMPLE (mL) (SS)

[DI1L.UTION FACTOR OF SAMPLE (DF)

PREPARATION FACTOR OF SAMPLE (PF)

IDIGEST FACTOR (Dg/L)

ity 4LIFETIME IN MICROSECONDS

SOLID IR2 VALUE

sh Ngmbat. |RANGE (HIGH OR LOW)

96003397 INSTRUMENT UNCERTAINTY (1U) OE-08.
JINSTRUMENT RESULT (R)|| AZE-06

0 DETECTION LEVEL yg/g 1.93E+00

iR R e

N/A CONCENTRATION IN SOLUTION (giL) 2.12E-04
RESULT (pg/g) 1.10E+02
RELATIVE % UNCERTAINTY 1.3

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU /IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: DCD Date:

15-Apr-96

S

AlDB/o]

) Wit
ROT o

[1925009\0UTUR7593.WB1 04/19/96 10:29:29

Signature of Chemist: %Mﬁ JLS  Date:
BLANK.WB1 REV 2.0 925009ML



WHC-SD-WM-DP-179, REV. /

WORKBOOK PAGE: SAM3
Uranlum bPhosphorescence' LA-925-009 (A-1) LIQUID/SOLID

SAMPLE _
=
(DF)
(PF)
(Dg/L)

maes o |uremive iIN microsECONDS
‘ soup R2 VALUE
'\.-‘!. %’t

()] §
o (R -
___|BETECTION LEVEL ug/g 1.93E+00

FUSIONO1 CONCENTRATION IN SOLUTION ({g/L) 8.17E-03

Samp RESULT (pgig) 4.26E+03
$96T000879 RELATIVE % UNCERTAINTY 34

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU /IR * 100

Concentration in Solution {(g/L) = IR * DF * PF

Analyst: . DCco Date: 18-Apr-96
Signature of Chemist; R 2 D 4 ’F » s \ JLS Date: 4/2&(533
SAMPLE.WB1 REV 2.0 C/ T 925009ML
!‘Fi 2o
B -
e
IA92500N0UTWIRT7593. WB1 04/19/96 ‘ . ‘10 :30:21



WHC-CO-W

WORKBOOK PAGE: DUP4

M-DP-173, REV. [

Uranium b Phosphorescence' LA-925-009 (A-1) LIQUID/SOLID

sy
DILUTION FACTOR OF SAMPLE (DF} |
REPARATION FACTOR OF SAMPLE (PF)

DIGEST FACTOR

(DgiL)

IFETIME IN MICROSECONDS

: JRANGE (HIGH OR Low)

SAMPLE.WB1 REV 2.0

FA025009\0UTWR7593.WEB1

INSTRUMENT UNCERTAINTY (U
INSTRUMENT RESULT (IR}t
DETECTION LEVEL pglg 1.89E+00
CONCENTRATION !N SOLUTION (g/L} 7.18E-03
RESULT (ug/g) 3.67E+03
RELATIVE % UNCERTAINTY 3.7
Result = Conc. in Solution (g/L) * 1000000 / Dg/L
Detection Level = 3,70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = IU /IR * 100
Concentration in Solution (g/L) = IR * DF * PF
Analyst: DCD Date: 19-Apr-56
Signature of Chemist: %m Y JS  Date 453 /%0

925009ML

2313

04/19/96 10:46:29




WHC-CO-WM-DP-173, 3

WORKBGOOK PAGE: SPIKES
Uramum b Phos

horescence: LA-925-009 {A-1) LIQUID/SOLID

EV. |

(S8)

(DF)

(PF}

(DDF)

(R} s BiE:
(CONC) 5.53E-02
(5V) 5.69E-02
)
{OSV)

Heer. o |coNcE | (/L) FROM SAMPLE FORM

(SR)

Concentration = IR * DF * PF

QC Actual (ug/mL) = SV (g/L) * 1000

QC Found {ug/mL) = {CONC - SR)* OSV / IV * 1000

% Recovery = QC FOUND / QC ACTUAL

QC ACTUAL = 6.69E+01 pg/mL
Qc FOUND = 4T1E+01 pg/ml
% SPIKE RECOVERY - 82.8%
..... o
Analyst: DCD Date: 19-Apr-96
Signature of Chemist: - Qé%ﬁ; m—\ S Date 4 [23 /A
SPIKE.WB1 REV 2.0 / 925009ML
L ¥
-
4.8 3-4
11925009\0UT\UR 7593 W1 04/19/96 11:04:53




\WHO-CTMM-DP-178, REV.

WORKBOOK PAGE: SAM6

Uramum Phosphorescence LA-925-009 (A-1) LIQUID/SOLID

HVOLUME OF SAMPLE (mL)

SAMPLE _

JDILUTION FACTOR OF SAMPLE

“{PREPARATION FACTOR OF SAMPLE

_(Ogin) i

JRANGE (HIGH OR LOW)

96003397 INSTRUMENT UNCERTAINTY
P

NSTRUMENT RESULT (IR}

37E-04

DETECTION LEVEL pglg 1.78E+00
CONCENTRATION IN SOLUTION (g/L} 2.37E-02
JRESULT (pg/a) 1.14E+04
RELATIVE % UNCERTAINTY 3.2
Result = Conc. in Sotution {g/L} * 1000000 / Dg/L
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
i Relative % Uncertainty = IU /IR * 100
Concentration in Solution (g/L) = IR * DF * PF
Analyst: DCD Date: 19-Apr-896
JLS _ Date 4 [3R/FL

Signature of Chemist: %&Q@
SAMPLE WB1 REV 2.0 925009ML

<315

825000 UTWRT7593.WB1 04/19/96 10:49:10




VIHC-STAADP-173, FEV. |

V e B L]

WORKBOOK PAGE: DUP7
Uranlum b Phosphorescence LA-925-009 (A-1) LIQUID/SOLID

DUP

~  [VOLUME OF SAMPLE (mL) (SS)
__{DILUTION FACTOR OF SAMPLE (DF)
; (PF)
____________ DIGEST FACTOR . (DglL)
. {LIFETIME IN MICROSECONDS

~ |r2 vaLuE

INSTRUMENT UNCERTAINTY (tU}
INSTRUMENT RESULT Ry 1E -
lgETECTlON LEVEL pg/g 1.87E+00

_|CONCENTRATION IN SOLUTION (g/L) 2.61E-02
ainple: RESULT (ug/g) 1.32E+04
£96T000880 RELATIVE % UNCERTAINTY 3.3

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3,70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = I1U /IR * 100

Concentration in Solution (g/L)=IR * DF * PF

Analyst: DCD Date: 19-Apr-96
Signature of Chemist: %M JLS Date: <4 l:éé /A |
SAMPLE WB1 REV 2.0 925009ML
DATE
AT tier
r;’ E“ ’1’ﬁr "‘
231%

I\82500N0OUTWRT7593.WB1 04/13/96 10:51:33




VOCTDPATE T

WORKBOOK PAGE: SPIKES
Uramumb Phos horescence: LA-925.009 (A-1) LIQUID/SOLID

V.

ISPIKE BOOK # _
L LS HVOLUME OF SAMPLE + SPIKE (mL) (ssl:
IDILUTION FACTOR OF SAMPLE + SPIKE (DF)
] P REPARATION FACTOR OF SAMPLE + SPIKE {PF)
|-ml DIGEST FACTOR OF SAMPLE (DOF)
IFETIME !N MICROSECONDS
R2 VALUE
RANGE (HIGH OR LOW)
INSTRUMENT RESULT ar )
' @%’ﬁgﬁ ONCENTRATION IN SOLUTION {g/t.) (CONC)
SPIKE VALUE (g/L) {5V
HINITIAL VOLUME OF SPIKE (mL) ol
RIGINAL SAMPLE VOLUME BEFORE PREP (mL) sl
ONCENTRATION IN SOLN (g/L) FROM SAMPLE FORM sry

Concentration = IR * DF * PF

QC Actual (pg/mL) = SV (g/L) * 1000

QC Found (ug/mL) = (CONC - SR)* OSV / IV * 1000

% Recovery = QC FOUND / QC ACTUAL

1QC FOUND IS A < VALUE; 0 WILL BE REPORTED TO MLIMS AND DVD

Qc ACTUAL
QC FOUND
% SPIKE RECOVERY

A

A

S.69E+01 wg/mL
-3.20E+00 pg/mL
5.6%

Analyst:

<3417

1:\925009'0UTWR7593.WB1 04/19/96 10:53:49

ge:“- 3

DcD Date: 19-Apr-96
Signature of Chemist: (M JLS Date: 44‘[33 }‘I ga
SPIKE.WB1 REV 2.0 925009ML
[0 -2 K
bx



wrea s EADPATE, REV. |
worklistrad Version 0.0 04/18/96 AR Page:
05/07/96 07:57

LABCORE Completed RadChem Report for Worklist#: 8247

Analyst: cjo ‘ Instrument: U01 Book# AR <
Method: LN A)S-009 Rev/iMod _ B, - \

Worklist Comment: 0.1 - 10 mL samptle prep / 0.1 mL spike / rerun 2 / jls

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit

1 87D 0 au-01 u-o2 SOL1D 6.39E-02  7.06E-02 110.485 % Recovery

1 87D 0  au-01  U-02&  sOLID 1 1.226+00 1.220 % Inst Error

2 BLNK-PREP 0 au-01  U-02 soL1D 1 2.68E+2 268.000 ug/g

2 BLNK-PREP 0 au-01  U-026  SOLID 1 1,09E+00 1.090 % Inst Error

3 SAMPLE  S94TO00879 O F au-01  u-02 SoLID N/B 5.83E+02 193_.0e-002  ug/g

3 SAMPLE  S96TO00879 O F au-01  U-02E  SOLID N/H 1.11£+00 0.0e+000 % Inst Error

4 DUP S96TO00879 0 F aU-01  U-02 SOLID 5.83E+2 4.BIE+2 19.173 RPD

4 puP S96TQ00879 0 F aQu-0t u-02€ soLID 1 1.34E+00 t.340 % Inst Error

5 SPK SP6T000879 0 F au-01 u-o02 SaLID 5.69E+01 4.31E+01 75.747 % Recovery

& SAMPLE  S94TO00880 0 F au-01  U-02 SOLID H/D 1.46E+03 176.0e-002  ug/g

& SAMPLE SP6TO00880 O F au-01 U-02€ SOLID N/A 1.23E+00 0.0e+000 % Inst Error

7 DUP S95TO00BBD G F au-01  U-02 SOLID 1.46E+3 1.55E+3 5.9B0 RPD

7 DUP SP6T000880 0 F aU-01  U-02E  SOLID 1 1.16E+00 1.160 % Inst Errer

8 SPK SP6TO008B0 O F  auy-01  U-02 soL1D 5.6GE+01  4.24E+01 74.517 % Recovery
Final page for worklist# 8247

Analyst Signature Date Analyst Signature Date

1
i€wer Signatifre Date

B\&a%- PARE LOOS nox anal alola -QC« A&—(m%ﬁk%.
Priviovs ONOIERS  Snewd N indacaxion of \eonde- pasgp

Q.O\r\j-a.mmc;.:k'\ov'\.

'\RUM D Pro\Je,er Q.Go\rd.i.m«:a{-ow

Units shown for QC (BLK/BKG) may not reflect the actual units.

23419



| vt """x..'”'\,’g DP 153, Tu;V '

05/02/96 10:49 o Page:
Ao LABCORE Data Entry Template for Worklist# 8247
Analyst: Instrument: UQI Book# -~ A5,

Method: LA-925-

Rev/Mod _i'z_

Worklist Comment: 0.1 - 10 mL sample prep / 0.1 ml spike / rerun 2 / jls

8 Type Sample# R A Test Matrix Group# Project

1 STD @u-01 SOLID

2 BLNK-PREP @u-01 SOLID

3 SAMPLE 596T000879 0 F @U-01 SOLID 96000030 s102
Analytes Requested: U-02 , U-02E

4 DUP §96T000879 O F @U-01 SOLID

5 SPK 896TO0O0879 0 F QU-01 SOLID

6 SAMPLE 896TO0088C O F @U-01 SOLID 96000030 sS102
Analytes Requested: U-02 , U-02E

7 DUP 59671000880 ¢ ¥ @U-01 SOLID

8 SPK §96TO0C880 O F @U-01 SOLID

Final page for worklist # 8247

Data Entry Comments:

b
TAUEprl JL BT AL SE A T et m A TR e S

VY. ) VA \/)%?/l/‘f'/ /rtz, /é .

S = Worklist Slot Number, R = Replicate Number, A = Aliquor Code.

2319



WHO-CD-WM-DP-173, B2V, |

URANIUM ANALYSIS
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WHC-£0-WM-DP-179, REV.

WORKBCOCOK PAGE: STD1
Uramum by Phosorescence LA-925-009 (A-1) LIQUID/SOLID

! -w.r‘ gz

STAN DARD

t . |STANDARD BOOK # 1 45B56
\ VOLUME OF SAMPLE {mL} ssyl 100
DILUTION FACTOR OF SAMPLE oA
_|PREPARATION FACTOR OF SAMPLE (PF
/|LIFETIME IN MICROSECONDS
|R2 VALUE
_|RANGE (HIGH OR LOW)
|INSTRUMENT UNCERTAINTY (uf 85
2/ lINSTRUMENT RESULT R 7. 065.05
DETECTION LEVEL (pg/mL) 3.70E-05

RESULT (ug/mL) 7.06E-02
VALUE OF STANDARD 6.39E-02
%RECOVERY 110.49
RELATIVE % UNCERTAINTY 1.2

Result=DF * PF * IR * 1000

Detection Level = 3,70 E-08 * DF * PF * 1000

% Recovery = Result / Value of Standard * 100

Relative % Uncertainty = IU /IR * 100

Analyst: KGH Date: 03-May-96

Signature of Chemist: %ﬁ% JLS pate: S/7/{9¢C
STANDARD.WB1 REV 2.0 25009ML

2322

[\9250090OUTUB247 WB1 05/03/96 14:52:14



WHC-SD-WM-DP-172, REV. [

WORKBOOK PAGE: BLANK2
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SLNK-PREP

VOLUME OF SAMPLE (mL) sspl o 100
DILUTION FACTOR OF SAMPLE (DF) |l
JIPREPARATION FACTOR OF SAMPLE (PFY:: -
DIGEST FACTOR {(DgiLy
ILIFETIME IN MICROSECONDS

R2 VALUE

RANGE (HIGH OR LOW} :
INSTRUMENT UNCERTAINTY awyj
/7 BJINSTRUMENT RESULT Ry 5. 15E.06
0 DETECTION LEVEL ug/g 1.93E+00

N/A CONCENTRATION IN SOLUTION (g/L) 5.15E-04
ample #. RESULT (pg/g) 2.68E+02
|RELATIVE % UNCERTAINTY 1.1

Result = Conc. in Solution {g/L) * 1000000 / Dg/L

_SEH
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU /IR * 100

- Date'Complete || Concentration in Solution (g/L) = IR * DF * PF
05/03/96
Analysis Date .
05/03/96
_Analysis‘Time
12:00 AM
Sample Point -
$102

Analyst: KGH Date: 03-May-96

Signature of Chemist: C;;—M JLS Date; S/"l /96

BLANK.WB1 REV 2.0 925009ML
Uf'n‘.f

ROT USED
o PACKAGE

£192500M0UT\UB247 WB1 05/C6/96 08:50:54



WORKBOOK PAGE: SAM3

WHC-CD-\WM-DP-172, REV. [

Uranium

pe

by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

_SAMPLE SAMPLE
Nark | {VOLUME OF SAMPLE (mL) ssiff - . 100
8247 DILUTION FACTOR OF SAMPLE (DF)
|PREPARATION FACTOR OF SAMPLE (PE)l -7 1 100:00
[DIGEST FACTOR (g 1.
LIFETIME IN MICROSECONDS
R2 VALUE
[RANGE (HIGH OR LOW) _
INSTRUMENT UNCERTAINTY quylt 1.2
INSTRUMENT RESULT Ryl
I I JDETECTION LEVEL yg/g 1.93E+00
7 Sample Prep. '
FUSIONO1 CONCENTRATION IN SOLUTION (g/L) 1.12E-03
Sample# - <|RESULT (ug/g) 5.83E+02
S96T000879 RELATIVE % UNCERTAINTY 11
< instriiment Code | -
o1
‘Prepared By | Result = Conc. in Solution (g/L) * 1000000 / Dg/t.
SEH
*hemis Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = 1U/ IR * 100
_KGH
" Date Complete .. | Concentration in Solution (g/L) = IR * DF * PF
05/03/96
: “Analysis Date ©
05/03/96
. AnalysisTime ¥ -
12:00 AM
Sample Point .
5102
Analyst: KGH Date. 03-May-826
Signature of Chemist: w JLS Date: S /'!/ G
SAMPLE.WB1 REV 2.0 ./ 925009ML
DT
MO LSE
[AERT
23z4
1\925009\0UT\LB247 WB1 05/06/96 085157




WORKBOOK PAGE: DUP4

s

WHC-CD-WR-DP-173,

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

VOLUME OF SAMPLE (mL) (ss)|
DILUTION FACTOR OF SAMFLE {DF)
IPREPARATION FACTOR OF SAMPLE (PR
DIGEST FACTOR (Dg/L)
Aafri “4LIFETIME IN MICROSECONDS :
SOLID IR2 VALUE
\Umbei IRANGE (HIGH OR LOW) o
96004149 liNSTRUMENT UNCERTAINTY owl - 126E07
Rerun’ INSTRUMENT RESULT (R)|  9.40E06
2 |pETECTION LEVEL pgrg 1.89E+00
FUSIONO1 CONCENTRATION IN SOLUTION (g/L) 9.40E-04
‘Sample #° “IRESULT (ug/g) 4.81E+02
RELATIVE % UNCERTAINTY 1.3
Result = Conc. in Solution (g/L} * 1000000 / Dg/L
SEH
T o Chemist. 7 || Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
JLS
S Analyst Relative % Uncertainty = U/ IR * 100
KGH
‘Date Complete Concentration in Solution (g/L) = IR * DF * PF
05/03/96
~ Analysis Date |~
05/03/96
Analysis Time -
12:00 AM
- Sample-Point ¢
$102
Analyst. KGH Date: 03-May-96
Signature of Chemist: %@Q JLS Date: S [{ G
SAMPLE.WB1 REV 2.0 925009ML
itk

1N925009\0UT\UB247 WB1

T UBTY

Spret B

- 2325

05/06/96 08:63:52




vt 73 BE l
WHS-COWM-DP-172, REV.
WORKBOOK PAGE: SPIKES
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID
SPIKE BOOK # ‘
OLUME OF SAMPLE + SPIKE (mL) {55)
DILUTION FACTOR OF SAMPLE + SPIKE oA
PREPARATION FACTOR OF SAMPLE + SPIKE (PRI f
DIGEST FACTOR OF SAMPLE {DDF)
ZJLIFETIME IN MICROSECONDS g
R2 VALUE
ARANGE (HIGH OR LOW} :
liNsTRUMENT RESULT Ryl
A CONCENTRATION IN SCLUTION (git) {CONC) 4.42E-02
SPIKE VALUE (g/L} (5V) 5.69E-02
Pref {INITIAL VOLUME OF SPIKE {mL) (1% B2 '
FUSIONo1 RIGINAL SAMPLE VOLUME BEFORE PREP (mL) osw) .
 Niimbes ONCENTRATION IN SOLN (g/L) FROM SAMPLE FORM (SR} 1.12E-03
S96T000879
Anstrument-Gode.
[Lln )] Concentration = IR * DF * PF
Prepared By o
SEH ac Actual (ug/mL) = SV {g/L) " 1000
QG Found {(pg/mL) = (CONG - SR) * OSV / IV * 1000
3k % Recovery = QC FOUND / QC ACTUAL
“'Date Complete
05/03/96
““Analysis Date
05/0:3/96 QC ACTUAL = 5.69E+01 pgimL
= Analysis' Time QC FOUND = 4.31E+01  pgimL
12:00 AM % SPIKE RECOVERY = 75.7%
Analyst: KGH Date: (03-May-96
Signature of Chemist: N P~ /\P@ JLS Date: S I 114 Lo
SPIKE.WB1 REV 2.0 O 025000ML |
ot “S*“
e
) phO¥ e
2325
1192500910 UTIUS247 WB1 0E/06/96 08:55:36



WORKBOOK PAGE: SAM6E

n1.DP-172, FEV. |

AN

) T
WiiG-cd-av

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SAMPLE SAMPLE
“IVOLUME OF SAMPLE {mL} (ssy 100

DILUTION FACTOR OF SAMPLE (DF) 100

‘JPREPARATION FACTOR OF SAMPLE (PF) 100.00'

DIGEST FACTOR (Da/L) 2.0828

JLIFETIME IN MICROSECONDS

R2 VALUE

“|IRANGE (HIGH OR LOW)

UU) T

96004149 INSTRUMENT UNCERTAINTY 3 :
: ' INSTRUMENT RESULT (R)fl. . 3.04E.05
DETECTION LEVEL uglg 1.78E+00
i Sample Prep i
FUSIONO1 CONCENTRATION IN SOLUTION (g/L) 3.04E-03
Sample H|[RESULT (ug/g) 1.46E+03
S96T000880 RELATIVE % UNCERTAINTY 1.2
;- instriment Code /2
uot
“‘Prepared By Result = Conc. in Solution {g/L) * 1000000 / Dg/L
SEH
. Chemist Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
JLS
'An'élyStf" = | Relative % Uncertainty = 1U /iR * 100
KGH
‘Date.Complete: - ]| Concentration in Solution {g/L) = iR * DF * PF
05/03/96
. Analysis Date "]
05/03/96
“ " Analysis Time 7
12:00 AM
- ‘Sample Point
$102
Analyst: KGH Date: 03-May-96
Signature of Chemist: Qé—&,@ JLS Q?{Ti; S [ ‘ G |
SAMPLE WB1 REV 2.0 v 925009ML uniA
HOT USED
i PROKAGE
At YA,
11925009\0UT\UB247 WB1 05/06/96 08:5822




. JE——
Vo0 D -DPATE TV

WORKBOOK PAGE: DUP7

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

pue

VOLUME OF SAMPLE (mL) ss)|
DILUTION FACTOR OF SAMPLE ©eRl
; kREPARATION FACTOR OF SAMPLE (PF)||
DIGEST FACTOR (Dg/L)
LIFETIME IN MICROSECONDS B
R2 VALUE
v RANGE (HIGH OR LOW) CLOW
96004149 [insTRUMENT UNCERTAINTY ol 3 54E 07
{insTRUMENT RESULT R - 3.06E:05]

2 DETECTION LEVEL pg/g 1.87E+00
~..Sampie:Prep v '
FUSIONO1 CONCENTRATION IN SOLUTION {g/L) 3.06E-03
© o gample# 7 IRESULT (uglg) 1.55E+03
896T000880 RELATIVE % UNCERTAINTY 1.2
Instrument Code
Result = Conc. in Solution (g/L) * 1000000 / Dg/L
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = {U /IR * 100
.24 Date Complete Concentration in Solution (g/L) = IR * DF * PF
05/03/96
"~ AnalysisDate
05/03/96
Analysis Time -
12:00 AM
Sample Point
$102
Analyst: KGH Date: 03-May-96
Signature of Chemist: W JLS Date. << {7 {4
SAMPLE WB1 REV 2.0 925009ML.
(g,
Wﬂ 7 9ED
ref PROIFAL
2328 i PR
1Ng2500N0OUTWIB247 WB1 05/06/96 08:59:29
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P e vage
N -
Tl

SVl 'DP'

WORKBOOK PAGE: SPIKES
Uranium by Phosphorescence: LA-925-009 (A-1}) LIQUID/SOLID

-~

i iy -.':EV- I

i

SPK ISPIKE BOOK # ;
okl OLUME OF SAMPLE + SPIKE (mL) ssil
8247 iDILUTION FACTOR OF SAMPLE + SPIKE {DF)
REPARATION FACTOR OF SAMPLE + SPIKE el
@U-01 loiGEST FACTOR OF SAMPLE {DDF)
it IFETIME IN MICROQSECONDS
SOLID R2 VALUE
Batch Neiimber RANGE (HIGH OR LOW)
960041489 INSTRUMENT RESULT (IR)
S ReAIn ONCENTRATION IN SOLUTION (g/L.} {CONC)
ISPIKE VALUE (g/L) (5V)
HINITIAL VOLUME OF SPHKE {mL) o)
loRIGINAL SAMPLE VOLUME BEFORE PREP (mL) (osV)
[CONCENTRATION IN SOLN (giL) FROM SAMPLE FORM (5R)

S96T000880
e
Instriment:
UOJ
“Prepared B

Concentration = IR * DF " PF

QC Actual {pg/mL} = SV (g/L) * 1000

QC Found {pgimL) = (CONC - SR) * OSV / 1V * 1000

KGH

| % Recovery = QC FOUND / QC ACTUAL
. Date Gomplets
05/03/96
i Analysis Date
06/03/96 QC ACTUAL = 5.69E+01 pg/mlL
Cianatysis Tim QC FOUND = 4.24E+01 pg/mL
12:00 AM % SPIKE RECOVERY = 74.4%
. 'Sample Point’
£102
Analyst: KGH Date: 03-May-56
Signature of Chemist: M JLS Date: < "l Qi
SPIKE.WB1 REV 2.0 925009ML
Ko b
iiiﬁmﬂ,
3 Ik .
0T USED

2329

11925009\0UT\UE247 WB1 05/06/96

09:00:24




[0 LIS

0D T A-DP1T S, FEVL (

worklistdata Version 0.2 IMay96 FPage:
06/10/96 11:41

LABCORE Completed Worklist Report for Worklist# 9567

Analyst: dgg Instrument: UQ1 Book# AS8SC
Method: LA-A935-0C% Rev/Mod A - |

Worklist Comment: S102. 0.1-10ml sample prep.For spike use: 0.1ml. new

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit

1 sTD 0 WDS0L 002 . . AOLID - €:39E-02 . 6.75E~02. (105,634 % Recovery

1 sTD 0 @U.01  U-02E  SOLID 1 3.26E+00 3.260 Ratio

2 BLNK<PREP = o ameel . w02 . SOLID - . 4 <2.29Be0. . ugdg.

2 BLNK-EREP ¢ @U-01 U-03E  SOLID 1 N/A Ratic

3 SAMPLE - SS6TO0070 0 F @001 < US0F . . SOLID _ . W/K- . S.13Eear | ©.2:290  ugfg

3 SAMPLE  S96T00087¢ 0 F ®U-01  U-03F  SOLID _ _N/A 1.37R400 % Inst Error

4 nUp S9ETOQOBTO 0 F @U-0L  (T-02 . SOLID:  5.12Es1  8.66EeL L 51.378 RED

4 pup S96T000870 O F @U-01  U-02E  SOLID _ 1 1.258400 1.250 Ratio

5 SPK S36T000870. 0 F @U:01 | U-02 - SOLID ¢ 5.69Ws01 - - 6.6TE401.7 117.223 % Recovery -

& SAMPLE  S95T000871 O F @U-01  U-02 S0LID N/A 7.54B+01 1.980 ug/g

6 SAMPLE . S96T000&71 0 F @U-01.  U-02E SOLID W/A . 1/22R400 hy © % Inst Ergor

7 pup S96T000871 O F @0-01  U-02 soLID 7.54E+1 4.37E+1 53.233 RPD

7 oup 596TCO0BTL 0 F '®U-01  D-02E . .SOLID ' 1 3.07E+0D 3,070 Ratie

Final page for worklist# 9567

qu@‘ﬂé{ g ¥¢

Analyst Signatule Date Analyst Signature Date

V319G
ewer Signature Date

Resots 93 ARST Srmprass Wweas vuxed Lp-
Rawvun

iad
d*}?'f 4,“
Jgﬁ Fap (-.,‘.:'_”

"V’l

Units shown for QC (BLK/BKG) may not reflect the actual unir.z 3 3 9



VS-S ADP-1ES, TEVL

PELIE L 1‘&‘\3

06/04/96 10:30 Page:
A-0004-1

LABCORE Data Entry Template for Worklist# 9567
Analyst: ,(é’ é/§ Instrument: U0l Book# ¢ 5 R%

Method: LA-925-009

Rev/Mod ___ A -V

Worklist Comment: S102. 0.1-10ml sample prep.For spike use: 0.1ml. new

S

-1

Type Sample# R A Test
STD @U-01
BLNK-PREP @U-01
SAMPLE 556T000870 0 F @U-01

Analytes Requested: U-02
Dup S96T000B70 0O F @U-01
SPK S9&6T000870 0 F @U-01
SAMPLE 526T000871 ¢ F @U-01

Analytes Requested: U-02
DUP S96T000871 0 F @U-01

Matrix Group# Project
SOLID
SOLID

SOLID 96000030 S102

’ U_OZE
SOLID
SOLID

SOLID 96000030 S102

. U-02E

SOLID

Final page for worklist # 9567

é tﬁ&%ﬁ (-5 T
Analyst Signatrre Date 4

Data Entry Comments:

Analyst Signature

Date

BATA
RST USED

po

ui‘ 9‘ S rans ~
v B‘th‘ng_,

§ = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

<3351
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WORKBOOK PAGE: STD1

VIRC-CL-i-DP-179, REV, |

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

] STANDARD
I S TANDARD BOOK # 45B56
— OLUME OF SAMPLE (mi) (s8) 1.00
BDILUTION FACTOR OF SAMPLE {DF) 1.00
-m— PREPARATION FACTOR OF SAMPLE {PF) 1.00
LIFETIME IN MICROSECONDS 208.00
LIQUID R2 VALUE 0.9985
BRANGE (HIGH OR LOW) HIGH
ssoosm INSTRUMENT UNCERTAINTY (u) 2.20E-06
BN NS TRUMENT RESULT {IR) 6.75E-05
-— DETECTION LEVEL (ug/mL) 3.70E-05
_ﬂ_ RESULT (pgfmL) 6.75E.02
_______ BVALUE OF STANDARD 6.39E-02
105.63
RELATIVE % UNCERTAINTY 3.3
Resuit = DF * PF * IR * 1000
Detection Level = 3.70 E-08 * DF * PF * 1000
| DGG_____]| % Recovery = Result/ Value of Standard * 100
4 :
06/10/96 Relative % Uncertainty = IU / IR * 100
06/09/96 :
Analyst; DGG Date: 10-Jun-96
Signature of Chemist: M JLS Date: LJi3/ LY
STANDARD W81 REV 2.0 25009ML
.
o f“‘ ;w
;_-pﬁ, Fupe
ol omos et
weh R e
R
Yy
2333
1"925009\0UT\WUR9567. WB1 06/10/96 10:03:35



WHC-CO-WM-DP-172, REV. {

WORKBOOK PAGE: BLANK2
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

BLNK-PREP BLANK
BV OL.UME OF SAMPLE {mL) (SS) 1.00
_ DILUTION FACTOR OF SAMPLE {DF) 1.00
EREPREPARATION FACTOR OF SAMPLE (PF) 100,00
-'m- DIGEST FACTOR ogul 16188
SRR IFETIME IN MICROSECONDS 0.00
0.0000
BRANGE {HIGH OR LOW) ' LOW
INSTRUMENT UNCERTAINTY (W) 0.00E+00
BRINS TRUMENT RESULT {IR) 0.00E+00
DETECTION LEVEL pg/g 2,29E400
[CONCENTRATION IN SOLUTION (gL} 0.00E+00
RRIRESULT (pg/g) < 2.29E+00
JRELATIVE % UNCERTAINTY N/A
Resuit = Conc. in Solution (g/L) * 1000000 / Dg/L
Detaction Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = IU /IR * 100
Concentration in Solution (g/L} = IR * DF * PF
lAnalyst: DGG Date: 10-Jun-96

Signature of Chemist: (gﬁmw JLS Date: (g I3 !(\&2
BLANK.WB1 REV 2.0 (.~ 925009ML

<334

1192500N0UTWRI567 WB1 06/10/96 10:03:37



WORKBOOK PAGE: SAM3

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

Lai-OP-173, REV

_ SAMPLE
VOLUME OF SAMPLE (mL} {SS) 1.00
_ DILUTION FACTOR OF SAMPLE (DF) 1,00
RRENPREPARATION FACTOR OF SAMPLE (PF) 100.00
DIGEST FACTOR {DgiL) 16186
' : SR IFETIME IN MICROSECONDS 254.00
| soup ___JR2vaLue 0.9988
LT e BRANGE (HiGGH OR LOW) LOW
! INSTRUMENT UNCERTAINTY () 1.13E-08
. BRSNS TRUMENT RESULT (IR} 8.27E-07
| o |peTECTIONLEVEL pgig 2.29E+00
| FusioNot  JCONGENTRATION IN SOLUTION (git) 8.27E-05
e BRESULT (pg/g) 5.12E+01
RELATIVE % UNGERTAINTY 1.4
Result = Conc. in Solution (g/L) * 1000000 / Dg/L
Detaction Leve! = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = U /IR * 100
Concentration in Solution {g/L} = IR* DF * PF
“§-102: °
Analyst: DGG Date; 10-Jun-96
Signature of Chemist: %‘é‘w JLS Date: (. [)12 i‘l(_.
SAMPLE WB1 REV 2.0 /" 925009ML
—
<335
1\9250090\0UT\WRSS67 WB1 06/10/96 10:03:39




WHC-COW-DP-17S, BE

WORKBOOK PAGE: DUP4
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

J!

DuP
BAHYOLUME OF SAMPLE (mL) {SS) 1.00
_ DILUTION FACTOR OF SAMPLE (DF) 1.00
ESMPREPARATION FACTOR OF SAMPLE {PF} 100.00
-m— DIGEST FACTOR ogy]: - 17784
SR L IFETIME IN MICROSECONDS 260.00
‘E!l_. VALUE 0.9984
' RANGE {HIGH OR LOW)} LOW
INSTRUMENT UNCERTAINTY () 1.93E-08
. IERNS TRUMENT RESULT (IR} 1.54E-06
-— DETECTION LEVEL pg/g 2.08E+00
-EEEE- ONCENTRATION IN SOLUTION (giL) 1.54E-04
IRRESULT (ug/g) 8.56E+01
JRELATIVE % UNCERTAINTY 1.3
Result = Conc. in Solution (g/L) * 1000000 / Dg/L
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = IU /IR * 100
Concentration in Solution {g/L}) =iR* DF * PF
§-102 "
jAnalyst: DGG Date: 10-Jun-86
Signature of Chemist: . JLS  Date L\ {9,
SAMPLE WB1 REV 2.0 . 925008ML
[
WU
L T"I'T L Fe e
. LR T, a}
AN SN
Vb s
P B N
~ b 6
11925000\ 0UT\UROS67 WB1 06/10/96 10:03:41



WHO-C - VM-DP-170, eV,

WORKBOOK PAGE. SPIKES

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SPIKE
PIKE BOOK # 22B55
FVOLUME OF SAMPLE + SPIKE {mL}) (SS) 1.00
IDILUTION FACTOR OF SAMPLE + SPIKE (DF) 1.00
MPREPARATION FACTOR OF SAMPLE + SPIKE {PF) 100.00
I-m_ DIGEST FACTOR OF SAMPLE {DDF) 1.6186
Sl IFETIME IN MICROSECONDS 262.00
| _soup __|r2vaALuE 0.9996
MEBBERANGE (HIGH OR LOW) HIGH
JINSTRUMENT RESULT {IR) 6.69E-04
BENERACONCENTRATION IN SOLUTION (g/L) {CONC) 6.69E-02
-— SPIKE VALUE (giL} sv) §.69E-02
B INITIAL VOLUME OF SPIKE (mL) V) 0.10
ORIGINAL SAMPLE VOLUME BEFORE PREP (mL) {05V} 0.10
ONCENTRATION IN SOLN (g/L) FROM SAMPLE FORM {SR} 1.64E:04]
S96T000870
Concentration=IR“DF * PF
QC Actuai (pg/mL) = SV (giL) * 1000
QC Found (pgimL} = {CONG - SR) * OSV { IV * 1000
1 % Recovery = QC FOUND/ QC ACTUAL
06/40/96
QaC ACTUAL = 6.69E+01 pg/mL
QC FOUND = 6.67E+01 pgimL
% SPIKE RECOVERY = 117.3%
Analyst: DGG Date: 10-Jun-96
Signature of Chemist: C e~ . JLS Date: i, [13 {94,
SPIKE.WB1 REV 2.0 o/ 925009ML

2337
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WORKBOOK PAGE: SAMEG

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

Co-NM-DP-179, BEV.

-  SAMPLE ‘ SAMPLE
SN O UME OF SAMPLE {mL) (SS) 1.00
-m DILUTION FACTOR OF SAMPLE (DF) 1.00
P REPARATION FACTOR OF SAMPLE (PF) 100.00
DIGEST FACTOR (Day 48708
BlLIFETIME IN MICROSECONDS 253.00
0.9996
RANGE (HIGH OR LOW) LOW
NSTRUMENT UNGERTAINTY () 1.72E-08
BINSTRUMENT RESULT {IR) 1.41E-06
DETECTION LEVEL pglg 1.98E+00
mﬁm_ CONCENTRATION N SOLUTION {g/L} 1.41E-04
SR 7.54E+01
JRELATIVE % UNCERTAINTY 1.2
Result = Conc. in Sciution (g/L) * 1000000 / Dg/L
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = IU /IR * 100
Concentration in Solution (g/L) = IR * DF * PF
lAnalysi: DGG Date: 10-Jun-98
< —
Signature of Chemist: %W as  pae: Lfi3/ag
SAMPLE. WB1 REV 2.0 —"925009ML
lr '
[T ¥
06/10/96 10:03:46

1925000\ 0OUTWRIS67. WB1
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Vit e “edid

WORKBOOK PAGE: DUP7
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

DUP
B OLUME OF SAMPLE (mL) ~{S8) 1,00
_ DILUTION FACTOR OF SAMPLE (DF) 1.00
BEPREPARATION FACTOR OF SAMPLE (PF) 100.00
-m- DIGEST FACTOR - _(Dgiy] 19180
R IFETIME IN MICROSECONDS 171.00
R2 VALUE 0.9930
: R RANGE (HiGH OR LOW) LOW
96005731 NSTRUMENT UNCERTAINTY {Iu) 2.57E-08
. RN NS TRUMENT RESULT {IR) 8.38E-07
'“ DETECTION LEVEL pg/g 1.93E+00
\-MEE- CONCENTRATION IN SOLUTION (g/L) B.38E-05
IRRESULT (pg/a) 4.37E+01
$96T0008T1 JRELATIVE % UNCERTAINTY 3.1
Result = Conc. in Sclution {g/L) * 1000000 / Dg/L
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty =IU /IR * 100
Concentration in Solutlon (g/L) = IR * DF * PF
IAnalyst: DGG Date: 10-Jun-96

Signature of Chemist: CaéM) IS Date: (,[13/9¢
SAMPLE WB1 REV 2.0 925009ML

2333

1192500\ OUT\URE567 WB1 06/10/86 10:03:48



worklistrad Version 0.0 04/18/96 Page:

06/13/96 14:31 WHC-SD-WM-DP-1 79, REV. 1
LABCORE Completed RadChem Report for Worklist#: 9570

Analyst: rwk Instrument: U0l Book# 4 SRS,

Method: UA-9S-004Rev/Mod A - |
Worklist Comment: S102. 0.1-10mi sample prep.For spike use: 0.1ml. new

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit

1 8TD 0 au-01 u-02 SOLID 6.39E-02 6.76E-02 105.790 % Recovery

1 81D 4] au-01 U-02€ SOLID 1 3.25E+00 3.250 Ratio

2 BLNK-PREP 0 au-01  u-02 SOLID 1 2.03E+1 20.300  ug/g

2 BLNK-PREP 0 =01 U-02E SOLID 1 6 .44E+00 6.440 Ratio

4 DUP $96T001468 0 F au-01 u-02 SOLID 3.98e+1 2.01E+1 65.776 RPD

4 Dup $96T001468 0 F aw-01 U-02E SOLID 1 3.83E+00 3.830 Ratio

5 8PK S96TOD1468 0 F au-01 u-02 SOLID 5.69E+01 6.44E+01 113.181 % Recovery
Final page for worklist# 9570

Analyst Signature Date Analyst Signature Date

wlafag
ewer Signature €

Sampie, Wil e aron dasa o
gk RPD eemuiun Seaspil end

C\.u..phc‘_cuh-b .

Units shown for QC (BLK/BKG) may nor reflect the actual units.

2340
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06/04/96 10:33 Page:

A-0004-1

LABCORE Data Entry Template for Worklist# 9570

1

Analyst: 77/4__Instrument: UO1 Book# 5554
Method: LA-925-009 Rev/Mod _A-/
Worklist Comment: S102. 0.1-10m! sample prep.For spike use: 0.1ml. new

8 Type Sample# R A Test Matrix Group# Project

1 STD @U-01 SOLILC

2 BLNK-PREP @Uu-01 SOLID

3 SAMPLE 596T001468 0 F @U-01 SOLID 96000094 5102
Analytes Requested: U-02 , U-C2E

4 DUP §96T001468 0 F @U-01 SOLID

5 SPK S96T001468 0 F @U-01 SOLID

Final page for worklist # 9570
Dl Sy Ll

Analyst Signattire Date Analyst Signature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot %‘3‘?4
']
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WORKBOOK PAGE: STD1
Uran

WHC-SD-WM-DP-179, REV. |

ium by Phosphorescence' LA- 925-009 (A-1) LIQUID/SOLID

‘ STANDARD
T SN S TANDARD BOOK # 45BEE
9570 OLUME OF SAMPLE (mL) (S8} 1.00
Bt (15 RN 1)) UTION FACTOR OF SAMPLE (DF) 1.00
-m_ PREPARATION FACTOR OF SAMPLE (PF} 1.00
; BN IFETIME IN MICROSECONDS 299.00
LIQUID R2 VALUE 0.9985
: RANGE (HIGH OR LOW) HIGH
ssoo5734 INSTRUMENT UNCERTAINTY {lv) 2.20E-06
N BEINSTRUMENT RESULT {IR) 6.76E-05
‘“ DETECTION LEVEL (ug/mL) 3.70E-05
_ﬂ_ RESULT {ug/mL.) 6.76E-02
BNVALUE OF STANDARD 6.39E-02
I, RECOVERY 105.78
BRELATIVE % UNCERTAINTY 3.3
Result = DF * PF * IR * 1000
Detection Level = 3.70 E-08 * DF * PF * 1000
| % Recovery = Result / Value of Standard * 100
Relative % Uncertainty =1U /IR * 100
[Analyst: RWK Date: 10-Jun-96
Signature of Chemist: M JLS  Date: ip,l1a /A
STANDARD.WB1 REV 2.0 925009ML

1492500N0OUTWURS570.WB1 06/10/96

10:56:10




WORKBOOK PAGE: BLANK2

WHC-SD-WM-DP-179, REV. |

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

| BLNkeRer | BLANK
e R R VOLUME OF SAMPLE (mL) (SS) 1.00
DILUTION FACTOR OF SAMPLE {DF) 1.00
""" PREPARATION FACTOROF SAMPLE ______(PF) 100.00
(Do)l . 19144
LIFETIME IN MICROSECONDS 171.00
0.9630

RANGE (HIGH OR LOW) LOW

INSTRUMENT UNCERTAINTY ) 2.50E-08
INSTRUMENT RESULT (IR} 3.83E-07
DETECTION LEVEL pigig 1.93E+00
[ wa  JCONGENTRATION IN SOLUTION {gi) 3.88E-05
o 2.03E+01
RELATIVE % UNCERTAINTY 6.4

Result = Conc. in Solution {g/L) * 1000000 / Dg/L
Detection Lavel = 3.70 E-08 * DF * PF * 1000000/ DF
€1 Rolative % Uncertainty = IU /IR * 100

B Concentratlon in Solution {g/L} = IR * DF * PF

1192500NCUTWRI570.WB1 06/10/96

lAnalyst: RWK Date: 10-Jun-96
Signature of Chemist: % JS Dae: W /3w
BLANK.WB1 REV 2.0 925009ML

<2344

10:56:12
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WORKBOOK PAGE: SAM3

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SAMPLE
*’IVOLUME OF SAMPLE (mL) (ssyf. . - 100
DILUTION FACTOR OF SAMPLE (OF)Il.. 1.0_0
*{PREPARATION FACTOR OF SAMPLE (PE)f . 100.00
U-01 IDIGEST FACTOR (Dgii) __1.9144
~|LIFETIME IN MICROSECONDS 222.00
R2 VALUE 0.9984
“IRANGE {HIGH OR LOW) oW
96005734 [INSTRUMENT UNCERTAINTY auyll 1,16E-08
ert Z{INSTRUMENT RESULT {IR) 7.62E:07)
— 0_. DETECTION LEVEL pgig 1.93E+00
FUSION01 CONCENTRATION IN SOLUTION (g/L) 7.62E-05
7sa - “JRESULT (pglg) 3.98E+01
S96T001468 RELATIVE % UNCERTAINTY 1.5
nstrument Code -
U0t

Result = Conc. in Solution {g/L} * 1000000 / Dg/L.

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU /IR * 100

‘Date.Complete

§ Concentration in Solution {g/L) = IR * DF * PF

06/10/96

‘Analysis'Date

06/10/96

“Analysis’Time

_.Sample Point_

S$-102

Analyst:

Signature of Chemist:

RWHK Date: 10-Jun-86

SAMPLE WB1 REV 2.0

c% 2 S8 L JLS Date (./13/9C
925009ML

S

,D.\*E‘:},\

-~
P b

2345

I\92500N0UT\URSS570. WB1 06/13/96 13:51:53



WORKBOOK PAGE: DUP4 WHC‘SD‘WM'DP'179. REV. l
Uranium by horescence: LA-925-009 (A-1) LIQUID/SOLID

Dup
BVOLUME OF SAMPLE (ml) (SS) 1.00
DILUTION FACTOR OF SAMPLE (DF) 1.00
PREPARATION FACTOR OF SAMPLE {PF) 100.00
DIGEST FACTOR (Dg/iL) Y - 24812
B IFETIME IN MICROSECONDS 201.00
0.9840
MIRANGE (HIGH OR LOW) LOW
INSTRUMENT LUNCERTAINTY {iv) 1.68E-08
: BEINSTRUMENT RESULT {IR) 4.39E-07
| 0o [DETECTION LEVEL pgig 1.70E+00
CONCENTRATION IN SOLUTION (giL} 4.39E-05
RESULT (up/g) 2.01E+01
IRELATIVE % UNCERTAINTY 3.8
| Result = Conc. in Solution {g/L) * 1000000 / Dg/L
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
B Relative % Uncertainty = IU /IR * 100
4 Concentration in Solution {(g/L)= iR * DF * PF
Jnalyst: RWK Date: 10-Jun-86
Signature of Chemist: Coe gﬁv A £==, ) JLS Date: (I ; “ 5 ZQC
SAMPLE WB1 REV 2.0 §28000ML
e M
23456

1:1925000\0UT\URS570.WB1 06/10/96 10:56:17
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WORKBOOK PAGE: SPIKES
Uranium by Phosphorescence: LA-925-009 (A-1} LIQUID/SOLID

vou SPIKE
97886
OLUME OF SAMPLE + SPIKE (mL) ssil 100
ILUTION FACTOR OF SAMPLE + SPIKE onl 400
(PE). 100.00°
(DDF) 1.9144
273.00]
_0:9994
NGE (HIGH OR LOW) . HigH . ]
96006734 NSTRUMENT RESULT Ryl . GABEG4
ERefun i r7 JCONCENTRATION IN SOLUTION {g/L) {CONC) 6.46E-02
0 ISPIKE VALUE (g/L) (sV) 5.69E-02
NITIAL VOLUME OF SPIKE (mL) vl e
ORIGINAL SAMPLE VOLUME BEFORE PREP (mL) osvil i 040
JCONCENTRATION IN SOLN (g/L) FROM SAMPLE FORM (SR) 1.62E-05
Concentration = IR " DF * PF
QC Actual (ug/mL) = SV (g/L) * 1000
QC Found (ug/mL) = (CONC - SR) * OSV / IV ~ 1000
% Recovery = QC FOUND / QC ACTUAL
‘Date'Complete
06/10/96
7 Anatysis Date
06/10/96 QC ACTUAL = 5.69E+D1 pgimL
“Analysis Time QC FOUND = 6.44E+01 pg/mL
% SPIKE RECOVERY . 113.2%
.+ Sample Poitis
$-102
Analyst: RWK Date: 10-Jun-56
lgin_atufe of Chemist: M N JLS Date: (o /IS / M. |
SPIKE.WB1 REV 2.0 " g25000ML i

2347
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45-DAY SAFETY SCREENING RESULTS FOR TANK 241-8-102
PUSH MODE CORES 125 AND 130

SUMMARY

Twenty-five push mode core segments were removed from tank 241-S-102 risers 11 and 14
between January 9, 1996 and March 8, 1996. Safety screening tests specified in the Tank
Sampling and Analysis Plan (TSAP), namely differential scanning calorimetry (DSC),
thermogravimetric analysis (TGA), bulk density, and total alpha activity (AT) were performed.
The upper limit to a one-sided 95% confidence interval was computed for DSC and AT for
comparison to the safety screening limits.

The vapor sampling results for January 26, 1996 are reported in Table 1. The vapor in the vapor
space above the waste in tank 241-S-102 is far below the lower explosion limit (LEL}) stated in
the TSAP. Ammonia concentrations are above the 500 parts per million (ppm) threshold
considered by the National Institute of Safety and Health (NIOSH) to be "immediately dangerous
to life or health".

None of the subsamples exceeded either the Differential Scanning Calorimetry (DSC) or Total
Alpha Activity (AT) action limits as stated in the Safety Screening Data Quality Objective. The
data for the liquid and solid waste indicate the tank is "safe" when compared to the criteria in the
Safety Screening Data Quality Objective.

SCOPE

This document is the 45-day report deliverable for the 241-S-102 push mode core samples
collected between January 9, 1996 and March 8, 1996 and received by the 222-S Laboratory
between January 17, 1996 and March 11, 1996. The samples were subsampled and analyzed
according to the TSAP (reference 1). The analytical results are included in Table 6.

Attachment 1 is a cross reference to relate the tank farm identification numbers to the 222-S
Laboratory LabCore sample numbers. The subsamples generated in the laboratory for analysis
are identified in these diagrams with their sources shown.

Dome space flammability screening results, primary safety screening results and the raw data
from DSC and TGA tests are included in this report.
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Table 1: Characteristics of Vapor Space as Determined by Combustible Gas
Monitoring Tank 241-S-102, Dome Space

Flammable vapor concentration as percent of

0, 0 (1)
lower explosion limit (LEL) 0% 6% 6%
Volume percent oxygen (O,) gas 20.9% 20.5% 20.4%
. . Greater Than Greater Than
Concentration of ammonia (NH,) gas 700 ppm 700 ppm 700 ppm
Concentration of total organic carbon (TOC) 16.2 ppm 25.1 ppm 65.3 ppm

vapor

N
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Appearance and Sample Handling

Core 125

Eleven push mode core segments were removed from tank 241-S-102 riser 11 between January
9, 1996 and January 13, 1996. All segments were received by the 222-S laboratory on January
17, 1996. The last of the segments was extruded on January 24, 1996. Table 2 summarizes the
extrusion information. '

Segment 1 (96-010) produced 1.0 gram of material. This was insufficient for any analyses and
the material was discarded. Segments containing saltcake were divided into subsegments based
on the appearance of the material. Segments 2 (96-011), 3 (96-012), 4 (96-013), 5 (96-014), 6
(96-015), 7(96-016), 8(96-017), and 11 (96-020) resembled saltcake. Segment 6 was divided
into quarter segments A, B, C based on the middle portion of the segment appearing "wet".
Segment 8 was divided into half segments based on differences in appearance noted in the
hotcell logbook. Segments 9 (96-018) and 10 (96-019) resembled sludge and were divided into
half segments. Drainable liquid was recovered from segments 7 (96-016) and 11 (96-020).

Core 130

Eleven push mode core segments were scheduled for removal from tank 241-5-102 riser 14.
Problems with sampling resulted in 14 segments being taken between January 24, 1996 and
March 8, 1996. Initial review of the sampling problems shows no impact to data quality and
these problems will be further explored in the final report. The samples were received by the
222-S laboratory between February 14, 1996 and March 11, 1996. Extrusions occurred between
February 16, 1996 and March 18, 1996. Table 3 summarizes the extrusion information.

Segment 1(96-042) produced no material. Segment 6 was sampled three times resulting in
segments 6(96-047), 6A(96-047A), and 6B(96-047B). Segment 8§ was sampled two times
resulting in segments 8(96-049) and 8A(96-049A). Segments containing saltcake were divided
into subsegments based on the appearance of the material. Segments 2(96-043), 3(96-044), 4(96-
045), 6A, 6B, 7(96-048), and 8 resembled saltcake. The saltcake in segment 7 was blue-gray in
color, the saltcake from other segments was dark to light gray. Segments 5(96-046) and 8A
resembled a mixture of sludge and saltcake and were divided into quarter segments A, B, and C
based on differences in appearance as noted in the hotcell logbook. Segments 6 and 11(96-052)
resembled a mixture of sludge and saltcake and were divided into half segments. Segments 9(96-
050) and 10(96-051) resembled sludge and were divided into half segments. Drainable liquid
was recovered from segments 5, 6A, and 10. Liner liquid was recovered from 6A and was
treated as a drainable liquid. The liner liquid and drainable liquid from 6A looked the same.

#)
|
S
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Field Blank

A field blank was provided to the 222-8S laboratory with core 125. It underwent the same
analysis as the drainable liquid as instructed by the TSAP,



WHC-SD-WM-DP-179, REV. 0

Table 2. Sample Receipt and Extrusion Information for Tank 241-S-102, Core 125.

1 96-010 1/9/96 1/17/96 1/21/96 0.0 0.0 1.0 (discarded) Solids were gray in color and resembled saltcake.

5 96.011 1110/9% 117/9 1/21/96 0.0 0.0 142.0 (upper half) g;;lti:;»k:ere a mixture of brown and white in color and resembled a

3 96-012 [11/96 1/17/96 1/21/96 0.0 0.0 224 2 (upper half) Solids were gray in color and resembled a saltcake.

4 96-013 1/11/96 1/17/96 1/21/96 0.0 0.0 :;g; E]?\Ez: ::}g Solids were light gray to gray in color and resembled a saltcake.

5 96-014 17/11/96 1/17/96 1/23/96 0.0 0.0 };?Z E;g:::: :::g Solids were light gray to gray in color and resembled a saltcake.

P 96-015 171179 117196 1/33/96 0.0 0.0 ;(?i}z(?;:rsffg:";)} Solids resembled a salicake. Quarlt?r segments A and C were light gray in

495 (qtr seg: C) color. Quarter segment B was gray in color.

7 96-016 1112796 1717196 1/23/96 00 885 }Sgg 8?\5:: :::g g:;i:: ?::r::qgl:g' \i‘;laicﬁr;'y;lr:idr:s::‘;‘:éd a damp saltcake.

B[ esorr | waee | ames | w2 0o 00 776 Qower | Lower it slds were row nd whi ncolor s esbrcd asltcake
9 96-018 1/12/96 1/17/96 117356 0.0 0.0 gg:‘: 8;"\5:: :::g Solids were biack in color and resembled a sludge.
1 06.019 113756 1796 112319 0.0 0.0 ?;gg }:23‘5:: :::g Solids were black in cotor and resembled a sludge.
" 96-020 11396 117/9 1124/96 0.0 131 300.5 upper half) Drainable liquid was clear and light vellow. Solids were gray in color and

resembled a saltcake.

! "A3Y ‘6L+-dQ-WM-0S-OHM
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Table 3. Sample Receipt and Extrusion Information for Tank 241-S-102, Core 130.

i 96-042 1/24/96 2/14/96 2/16/96 0.0 0.0 0.0 No drainable liquid or solids were present.
b3 96-043 124/96 2/14/96 2/16/96 0.0 00 139.9 (upper half) Solids were medium gray in color and resembled a saltcake.
3 96-044 1/24/96 2/14/96 2/16/96 0.0 0.0 245.0 (upper half) Solids were medium gray in color and resembled a saltcake.
4 96-045 /24196 2/14/96 2/16/96 00 0.0 184.8 (upper half) Solids were ranged from gray to white in color and resembled a very fine,
crumbly saltcake.
. Drainable liquid was yellowish/gray in color and opaque.
534 (g seg: A) Solids were gray in color and resembled a mixture of sludge and salicake
5 96-046 1/26/96 2/14/96 2/16/96 00 436 152.6 (qtr seg: B) . . : X )
1429 (qtr seg: C) Quarter segment A is top wet saltcake; quarter segment B is solid
gt seg: sludge/saltcake; and quarter segment C is solid sludge/saltcake.
! P P _ . o 101 .6 (upper hatf) Solids were gray in color and resembled a mixture of sludge and salicake.
o 96-047 1729156 214796 Zrlerse oy vo 32.1 {lower half) The solids were subsampled in half segments.
Liner liquid collected was gray and opaque.
6A - 96-047A 3/7/96 3/8/96 3/14/96 139.0 72.0 122.2 (upper half) Drainable liquid collected was gray and opaque. Resetnbled liner liquid.
Solids were gray in color and resembled a wet saltcake.
6B 96.047B 17/96 18/96 3/14/96 0.0 0.0 290.8 (upper half) Solids ranged from light gray to dark gray in color and resembled a damp
228.0 (lower half) saltcake.
7 96-048 3/8/96 1/8/96 3/14/96 0.0 0.0 84.7 (upper half) Solids were blue-gray in color and resembled a damp saltcake.
8 96-049 3/8/96 3/8/96 3/14/96 0.0 0.0 24.4 (upper half) Solids were dark gray in color and resembled a damp saltcake.
76.0 (qtr seg: A) . X . ;
8A 06-0494 18,96 3119 3/18/96 0.0 00 90.4(qur seg- B) Solids were gray and black in color and resembled a mixture of sludge and
saltcake.
119.8(qtr seg: C)
9 96-050 3/8/96 3/11/96 3/18/96 0.0 0.0 250 Aupper hall) | )i 46 were black in color and resembled a sludge.
228 9(lower half)
194. 7(upper half) Drainable liguid collected was black in color and opaque.
al f 4" B . .
10 96-051 38196 311796 1856 00 34 203.4(lower half) Solids were black in color and resembled a sludge.
30.2(upper half) . . .
1 96-052 3/8/96 31196 3/18/96 0.0 0.0 Solids were black in color and resembled a mixture of sludge and saltcake.

148 4(lower half)

Y '6L1-dQ-WM-0S-OHM

{ .
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Analvtical Results

95% er fidence Limit

The Upper Confidence Limit was calculated for each Differential Scanning Calorimetry (DSC)
and Total Alpha Activity (AT) result and are presented below. This limit was calculated with a
confidence level of 0.95 and degrees of freedom of n-1 by the following formula: '

% + (t-value) * =
n

where:

% = mean,

t-value = 6.314 for two results or 2,92 for three results,
s = standard deviation,

n = number of results.

Differential Scanning Calorimetry (DSC)

The energetics determination was performed by DSC using procedure LA-514-113 Rev. C-1 or -
LA-514-114 Rev. C-1. The analysis was performed in duplicate on the direct sample. The
exothermic energy based on dry weight of sample was calculated for all samples. The average of
the TGA results for each subsample was used in the dry weight correction for that subsample.

Nineteen of the forty solid samples exhibited exotherms ranging from 1.51 to 244.4 joules/g on a
dry weight basis (1.30 to 142 joules/g wet weight). Four of the six drainable liquid samples
submitted for analysis exhibited exotherms ranging from 116.0 to 306.3 joules/g on a dry weight
basis (67.8 to 162.0 joules/g wet weight). The field blank resuit was 0.00 joules/g. No sample
results exceeded the action limits for DSC dry weight basis.

Relative percent differences (RPDs) greater than 20% were reported for five of the forty solid
samples. The high RPDs were in the range of 22.7% to 79.2%. Sample 96-051
(596T001433/lower half) has an RPD of 22.7% and a mean value of 136.3 joules/g. A rerun was
not requested since the sample is below the action limit and only slightly outside the 20%
precision mark. Samples 96-018 (S96T000769/lower half), 96-049A (S96T001430/quarter
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segment B), 96-052 (S96T001434/upper half), and 96-043 (S96T001141/upper half) had RPDs
of 54.7%, 23.3%, 39.9%, and 79.2% respectively. The high RPDs can be attributed to small
exotherms and the heterogenous nature of the samples. A triplicate was run for sample 96-043
with a result of 2.68 joules/g. The sample had a result of 1.51 joules/g which gives an RPD of
55.8%. Reruns were not requested for these samples.

Sample 96-015 (S96T000761/quarter segment A) exhibited a sharp peak at 90°C. This was the
result of a loose connection on the DSC and is not considered in the result. Sample 96-047A
(896 T001382/drainable liquid) exhibited two exotherms. The result is the summation of the two.

The one-sided upper 95% confidence limit was calculated for each sample and the results are
presented in Table 4. The maximum solid result was 260.87 joules/g for 96-019

{896 T000770/upper half). The maximum drainable liquid resuit was 385.21 joules/g for 96-046
(896 T001125/drainable liquid). Both results are below the action limit of 480 joules/g.

The raw data for the core 125 composites (§96T000777 and S96T000780) are included in the
DSC raw data because it was batched with subsamples. The core composite results are not
required in this report and will be addressed in the final report.

On the following tables UH refers to upper half, LH refers to lower half, and QS refers to quarter
segment.
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Table 4: Comparison of Core 125 Solids Dry Weight DSC Results at a 95% Confidence Level

96-011 2UH S96T000755 0.00 0.00 0.00 0.00 0.00
96-012 3UH S96T000756 0.00 0.00 0.00 0.00 0.00
96-013 4UH 596 TO00757 0.00 0.00 0.00 0.00 0.00
4LH S596T000758 0.00 0.00 0.00 0.00 0.0¢
96-014 5UH 596T000759 48.21 43.52 4587 132 60.67
SLH S96T000760 54.64 51.98 5331 1.88 61.71
96-015 6 QS:A S96TOOOTE] 0.00 0.00 0.00 0.00 0.00
60QSB SIETOODT62 73.24 67.41 7033 4.12 88.73
6Q8S:C 3967000763 38.62 40.20 39.41 1.12 44.40
96-016 7UH S96T000764 0.00 0.00 0.00 0.00 0.00
7LH 395T000765 0.00 0.00 0.00 0.00 0.00
96-017 8 UH S96TO00766 0.00 0.00 0.00 0.00 0.00
8§ LH 596T000767 176.90 195.20 186.05 12.94 243,82
96-018 9UH $96T000768 48.08 48.91 48.50 0.59 51.12
9LH S96TO00T6S 6391 36.45 50.18 19.42 136.87
96-019 10 UH 896T000770 24440 238.20 241.30 438 260.87
10LH S96T000771 212.30 219.00 21565 4.74 23680
96-020 11 UH S96TO0HT72 0.00 0.00 0.00 0.00 0.00

| "A3Y '6/1-d0-WM-0S-OHM
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Table 4: Comparison of Core 130 Solids Dry Weight DSC Results at a 95% Confidence Level

96-043 2UH S96T001141 1.51 3.49(dup) 2.68(trip) 2.56 1.00 4.24
96-044 3UH S96T001145 0.00 0.00 0.00 0.00 0.00
96-0435 4UH S96T001146 357 29.41 32.56 4.45 5245
96-046 S5 A S96T001147 23.37 26.51 24.94 2122 34.85
SQS: B S96T001148 0.00 0.00 0.00 0.00 0.00
5Q8:C 596T001149 6.00 0.00 0.00 0.00 0.00
96-047 6 UH S96T001150 0.00 0.60 0.00 0.00 0.00
6 LH S96TO01151 0.00 0.00 0.00 0.00 0.00
96-047A 6A UH S96T001386 0.00 0.00 0.00 0.00 0.00
96-047B 6B UH S96T001399 0.00 0.00 0.00 0.00 0.00
6B LH S96TOO 1401 0.00 0.00 0.00 0.00 0.00
96-048 7UH $96T001350 0.00 0.00(dup} 0.00{trip) 0.00 0.00 0.00
96-049 B UH S96T0014091 0.00 0.60 0.00 0.00 0.00
96.049A 8A QS:A S$96T001429 82.89 85.15 84.02 1.60 91.15
8A QS:B $96T001430 62.83 49.72 56.28 9.27 97.66
8A Q8:.C S96T001431 19.81 21.49 20.65 1.19 2595
56-050 9UH S596T001441 0.00 0.00 0.00 0.00 0.00
9LH $596T001442 2377 28.38 27.08 1.85 3531
96-051 10 UH §596T001432 108.90 120.40 114.65 8.13 150.96
106 LH 8596T001433 120.80 151.80 136,30 21.92 234.17
96-052 11 UH 596T001434 41.39 62.00 51.70 14.57 116.76
11 LH 596T001435 0.00 0.00 0.00 0.00 0.00

| "A3H '6/1-dG-WM-0S-OHM
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Table 4: Comparison of Core 125 Liquids Dry Weight DSC Results at a 95%

FIELD BLANK

Confidence Level

FIELD BLANK $96T0O00838 0.00 0.00 0.00 0.00 0.00
96-016 7DL S96T000773 0.00 0.00 0.00 0.00 0.00
96-020 11 DL $96T000634 116.00 133.00 124.50 12.02 178.17

96.046

Table 4: Comparison of Core 130 Liquids Dry Weight DSC Results at a 95% Confidence Level

5DL 896T001125 306.30 276.60 291.45 21.00 385.21
96-04TA 6A LL S96T001383 226.90 189.30 208.10 26.59 326.80
6A DL S96T001382 222.30 205.20 213.75 12.09 26773

96-051 10 DL S96T001437 0.00 0.00 0.00 0.00 0.00

| A3 '6L1-dC-HA-0S-OHM
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Thermogravi ic Analvsis (T

The percent moisture was determined by TGA using procedure LA-560-112 Rev. B-1 or LA-
514-114 Rev. C-1. The analysis was performed in duplicate on direct samples.

The results for the solids ranged from 3.18 to 44.62 percent motisture. The results for the
drainable liquid ranged from 44.96 to 65.75 percent moisture. The field blank gave an average
result of 99,96 percent moisture.

Some results were determined by summing two or more weight loss steps. Typically weight
losses above 200°C were not used in determining the result. The samples exhibiting this
behavior show no discernable pattern. More information may be obtained by examining the raw
data.

RPDs greater than 20% were reported for five of the forty solid samples. The high RPDs were in
the range 24.2% to 164%. Sample 96-047 (S96T001151/lower half) has an RPD of 24.2% and
mean result 27.08 percent moisture. A rerun was not requested since the sample is above 17
percent moisture and only slightly outside the 20% precision mark. Samples 96-047A
(S96T001386/upper half) and 96-048 (S96T001390/upper half) had RPDs of 37.8% and 164%.
The sample of 96-047A was shifted by static electricity; a triplicate was run with a result of
18.91 percent moisture. The duplicate for this sample had a result of 19.37 percent moisture,
which results in an RPD of 2.4%. The duplicate of 96-048 was shifted by static electricity; a
triplicate was run with a result of 21.72 percent moisture. The sample had a result of 22.81
percent moisture, which results in an RPD of 4.9%. Reruns were not required. Sample 96-015
(S96T000761/quarter segment A) had an RPD of 76.6%. This is the result of a low moisture
content in the sample and a rerun was not requested. Sample 96-015 (S96T000763/quarter
segment C) resulted in an RPD of 52.9% on the Mettler DSC. The sample was rerun on the
Perkin-Elmer DSC and resulted in an RPD of 0.16%. Sample 96-020 (§96T000634/drainable
liquid) resulted in an RPD of 42.9%. The sample was rerun and resulted in an RPD of 2.98%.
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Density

The density measurements for all solid samples were determined by performing a bulk density
analysis during subsampling using procedure LO-160-103 Rev. B-0. A single determination was
made for each sample.

The density of liquid samples is not necessary for safety screen purposes since the total alpha
results for liquids do not require correction for density.

The results of the bulk density test ranged from 1.44 g/mL to 1.92 g/mL.. The higher bulk
density of 1.92 g/mL was used to calculate the solid total alpha activity action limit for the tank.

Total Alpha (A

The AT determination was performed in duplicate using procedure L A-508-101 Rev. D-2. The
analysis was performed on direct samples for the liquids. Solid samples were prepared for
analysis by performing a fusion digest in duplicate, following procedure LA-549-141 Rev. D-0.
The fusion digest is indicated with an "F" in the aliquot class (A#) column in Table 6.

The maximum result for the solids was 1.81 nCi/g for the duplicate result of 96-049A
(S96T001471/quarter segment B). All of the solids were below the action limit of 32.00 .Ci/g
(based on a bulk density of 1.92 g/mL). The maximum result for the liquids was 1.21e-2 pCi/mL
for the duplicate result of 96-020 (S96T000634/drainable liquid); the sample result was less than
1.46e-2 .Ci/mL. All other results were below the detection limit. The field blank result was less
than 1.19e-6 nCi/ml.. '

High RPDs in the range of 26.4% to 85.6% were reported for seven of the forty samples. These
were due to low alpha activity. No reruns were requested because the samples were below the
action limit. Spike recoveries were outside QC limits for three of the thirteen samples spiked.
These were in the range of 62.12% to 75.20%. The low spike recoveries are attributed to matrix
interference for these samples; solidson the planchet after drying resulted in self-adsorption.

The 95% upper confidence limits were calculated for each sample and are presented in Table 5.
The maximum solid result was 1.94 .Ci/g for 96-049A (S96T001471/quarter segment B). This
result is below the action limit of 32.00 .Ci/g. No confidence limit can be assigned to the liquids
due to the below detection limit results.

On the following tables UH refers to upper half, LH refers to lower half, and QS refers to quarter
segment,
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Table 5: Comparison of Core 125 Solids Total Alpha Results at a 95% Confidence Level

96-011 2UH 596 TQOGE61 3.12¢-2 3.43e-2 3.28e-2 2.19e-3 4.25e-2
96-012 3 UH S96TO00862 8.30e-3 9.27e-3 8.79¢-3 6.86¢-4 1.18e.2
96-013 4UH 596 TOO0B63 8.05e-3 6.62e-3 7.34e-3 1.0%e-3 1.18e-2
4LH 596 TO00864 2.6le-2 2.29%-2 2.4%e-2 2.26e-3 3.46¢-2
96-014 SUH S96TO0NBGS 1.07e-2 6.42e-3 8.56e-3 3.03e-3 221e.2
SLH 596 TO00866 1.22e-2 8.45e-3 1.03e-2 2.65¢-3 2.22e.2
96-015 6 QS:A S96TOMEAT 7.31e-3 7.20e-3 7.26e-3 7.78¢-5 7.60e-3
6QS:B S96TOHORGS 4.49¢-2 3.73e-2 4.1le-2 5.37e-3 6.51e-2
6 Q5:C S96TOORRGY 7.81e-3 6.55¢e-3 7.18e-3 8.91e-4 1.12e-2
96-016 7UH S96TO00RT0 2.99%-2 3.20e-2 3.10e-2 1.48e-3 3.76¢-2
7LH S96TOO0RT 2.29:-2 2.80e-2 2.55¢-2 3.61e-3 4.16e-2
%96-017 8 UH S96TOO0ET2 8.50e-2 6.52e-2 7.51e-2 1.40e-2 1.38e-1
8LH S96TOO08T3 2.86e-1 2.55e-1 2.71e-1 2.19e-2 3.68e-1
96-018 9 UH S96TOBOET4 767e-1 6.33e-1 7.00e-1 9.48e-2 1.12e+0
9LH S96TOOOSETS 2.09-1 1.72e-1 1.91e-1 2.62e-2 3.07e-1
96-019 10 UH S96THGETE 4.47e-1 4.83e-1 4.65¢-1 2.55e-2 5.7%-1
10LH S596TO0O8T7 4.93e-1 5.77e-1 5.35e-1 5.94e-2 8.00e-1

96.020 t1 UH S96TOO0E7R <4.45e-2 3.85¢-2 NA NA NA

| ASH '8L1-d0-M-05-OHM
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Table 5: Comparison of Core 130 Solids Total Alpha Results at a 95% Confidence Level

96-043 2UH 596T001173 4.06e-2 3.96e-2 4.0le-2 7.07e-4 4.33e-2

96-044 3UH 536T001174 1.62e-2 1.53e-2 1.58e-2 6.36¢-4 1.86e-2

96-045 4 UH S96T001175 1.45¢-2 1.23e-2 1.34e-2 1.56e-3 2.03e-2

96-046 5Q8: A $96T001176 4.02e-3 4.45e-3 4.24e-3 3.0de-4 5.59%e.3

5Q5 B S96TO01177 9.37e-3 9.15e-3 9.26e-3 1.56e-4 9.95¢-3

5Qs5:C 596T001178 1.98e-2 2.11e-2 2.05e-2 9.19¢-4 2.46e-2

96-047 6 UH 596T001179 7.77e-2 7.58e-2 7.68e-2 1.34e-3 8.27e.2

61LH 596T001180 8.71e-3 I.15e-2 1.0le-2 1.97e-3 1.8%e-2

96-047A 6A UH 596T001465 2.17e-2 8.6%e-3 1.52¢-2 9.20e-3 5.63e-2

96-047B 6B UH 596T001466 1.99e-2 1.30e-2 1.65e-2 4.882-3 3.82e-2

6B LH 596T001467 1.55e-2 1.77e-2 1.66e-2 1.56e-3 2.35e-2

96-048 7UH 596T001468 2.38e-2 1.98e-2 2.18e-2 2.83e-3 3.44e-2

96-04% 8 UH 596T001469 2.24e-2 3.37e-2 2.8le-2 7.99%e-3 6.37e-2

96-049A BA QS:A S596TO01470 1.64e-1 I.76e-1 1.70e-1 8.49¢-3 2.08e-1

BAQSB 596T001471 1.76e+0 1.81e+0 1.7%e+0 3.54e-2 1.94e+0

BAQS:C 596T001472 1.96e-1 1.74e-1 1.85¢e-1 1.56e-2 2.54e-]

96-050 gUH S96T001473 1.88¢-1 I.61e-1 1.75¢-1 1.91¢-2 2.60e-1

9LH S96TO01474 1.35e-1 £.29¢-1 1.32¢-1 4.24e-3 151e-1

96-051 10 UH S96T0O 1475 2.47e-1 2.26¢-1 2.37e-1 t.48e-2 3.03e-1
10LH S96T00 1476 5.87¢-1 6.16e-1 6.02e-1 2.05e-2 6.93e-1

96-052 11 UH S596T001477 7.27e-1 6.41e-1 6.84¢-1 6.08e-2 9.56e-1

11 LH 596T001478 1.23e-1 1.33e-1 1.28e-1 7.07e-3 1.60¢-1

\-(S-OHM

A
H

[ AWM SLE-40-W



-
-

i
€.

WHC-SD-WM-DP-179, REY.

Table 5: Comparison of Core 125 Liquids Total Alpha Results at a 95% Confidence Level

Customer 1D. | "Segment - | LabCorc¢ ID. | = -Sample I)uphcatc ‘Mean' - Co ﬁdencc%_
. Portion | Result * Result S -Limit (MEAN)
LCi/ml, LCi/ml, LCiml. o S uCimL
FIFLD BLANK FIELTY BLANK SU6TON0R S e <1 Ee-n NA NA NA
6-016 T0L S26T000773 e < 4ase2 NA NA NA
20070 1LTH, SOTO0NGI =1 4.2 1 21c-7 NA NA NA

Table 5: Comparison of Corel30 Liquids Total Aipha Results at a 95% Confidence Level

Customer ID |- Segment - . | LabCore ID Sample Duplicate Mean - Stan -Conildcncc
Portion Result Result Dcvmllon L1m1l (MEAN)
uCifml, uCi/ml, #Ci/mL pCi/mL
3-{Hin 5. SH0T001125 c A2 WAl NA NA NA
06-04TA GA 1L S96aTODI383 < | 40e-2 - 1. 5de-2 NA NA NA
6A DI SH6T001382 <1.69¢-2 < 1.54e-2 NA NA NA
96051 1001 NOGTON 437 <7283 -1 192 NA NA NA

| 'ATY ‘6L1-dQ-NAL-CS-OHM
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